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3-PHENYLUREIDO-AZEPIN-2-0NES AND 
5 -BENZAZEPIN-2-0NES USEFUL AS 

CHOLECYSTOKIN IN ANTAGONISTS 

Background of the Invention 
The present invention relates to novel substituted hexahydroazepinones and 
tetrahydrobenzazepinones, pharmaceutical compositions comprising such compounds 

10 and the use of such compounds in the treatment and prevention of central nervous 
system and gastrointestinal disorders. The pharmaceutically active compounds of this 
invention are selective CCK-B receptor antagonists. 

Choiecystokinin (CCK) is a 33-amino acid peptide originally discovered and 
characterized in 1971 . (See Mutt et ej., Biochem. J. . 125. 57 (1971)). It carries out its 

15 biological responses by binding to its two receptor types: CCK-A and CCK-B. The 
CCK-A receptor is located primarily in the gallbladder and pancreas, and mediates 
CCK-induced enzyme secretion and gallbladder contraction during a meal. The CCK-B 
receptor is located in the stomach, where it is involved in acid secretion, and in the 
brain, where it mediates pain and anxiety responses. 

20 A number of potent and selective non-peptide antagonists for these two 

receptors are known (See M.G. Bock, Drugs of the Future. 16 (7), 631-640 (1991) and 
R.M. Freidinger, Meg^BsS* 2. 271-290 (1989)). Merck's L-364,718 (devazepide) 
is a selective CCK-A antagonist. (See O'Neill ej aJ., Brain Res .. 534 . 287-290 (1990)). 
This compound, however, has proven not to be clinically useful. Merck's 

25 benzodiazepine L-365,260 is a selective CCK-B antagonist that was found to have an 
analgesic effect on squirrel monkeys. (See O'Neill et ah, Brain Res .: 534. 287-290 
(1 990)). Clarice-Davis' CI-988 is a selective CCK-B antagonist that was found to reverse 
the pentagastrin-induced anxiogenic response in rats. (See Sinoh ej a]., Proc. Nafl. 
Acad. Sci.. U.S.. 88, 1130-33 (1991)). 

30 Summary of the Invention 

The present invention relates to compounds of the formula 
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wherein Y 1 and Y 2 are independently selected from the group consisting of phenyl, 
thienyl, pyridyl, furyl, pyrimidyi, (C 3 -C 8 ) straight or branched alkyl and (Cg-C 8 ) cycloaJkyl, 
wherein said phenyl, thienyl, pyridyl, furyl, and pyrimidyi may optionally substituted with 
one or two substituents independently selected from halo (e.g., chloro, fluoro, bromo 
or iodo), (C,-C 8 ) alkyl, (C,-C 6 ) alkoxy, nitro, amino and triftuoromethyl; and wherein said 
cydoalkyl may optionally be substituted with one or two substituents independently 
selected from (C,-C„) alkyl; 

Z 1 and Z 2 are independently selected from the group consisting of halo, (C,-C 0 ) 
alkyl. (C,-C B ) thioalkyl, (C,-C e ) alkoxy, trifiuoromethyl. (C,-C 6 ) carboalkoxy, amino and 
nitro; 

R 1 is phenyl, C0 2 R 2 , SO a NR 3 R 8 or CONR 4 R 5 , wherein said phenyl may optionally 
be substituted with one or two substituents independently selected from halo, (C,-C 0 ) 
alkyl, (C,-C 6 ) alkoxy, nitro, amino and trifiuoromethyl, and wherein R 2 , R 3 , R\ R 5 and 
R 6 are independently selected from hydrogen, (C 3 -C 12 ) alkyl and fused, saturated 
carbocyclic systems containing two or three rings. 

The present invention also relates to the pharmaceuHcally acceptable acid 
addition salts of compounds of the formulae I and II. The acids which are used to 
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prepare the pharmaceutical^ acceptable acid addition salts of the aforementioned base 
compounds of this invention are those which form non-toxic acid addition salts, i.e., 
salts containing pharmacologically acceptable anions, such as the hydrochloride, 
hydrobromide, hydroiodide, nitrate, sulfate, blsulfate, phosphate, acid phosphate, 
5 acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate, 
gluconate,saccharate,benzoate,methanesulfonate,ethanesuIfonate,ben2enesulfonate, 
p-toluenesulfonate and pamoate p.e., 1,1'-methyIene-bis-(2-hydroxy-3-naphthoate)] 
salts. 

The term "alky!", as used herein, unless otherwise indicated, includes saturated 
10 monovalent hydrocarbon radicals having straight, branched or cyclic moieties or 
combinations thereof. 

The term •halo", as used herein, unless otherwise indicated, includes chloro, 
fluoro, bromo and iodo. 

Preferred compounds of this invention are compounds of the formula I wherein 
15 either both of Y 1 and Y 2 are phenyl, or one of Y 1 and Y 2 is cydohexyl. 

Other preferred compounds of this invention are compounds of the formula II 
wherein Y 1 . is phenyl. 

Preferred compounds of the present invention include the following: 
tert-butyl 2-[3-(3-(3-thiomem^phenyl)ureido)-2<ixo-5-phenyl-2,3,4,5-tetrahydro- 
20 1H-(1)benzazepin-1-yl] ethanoate; 

3-((3-chiorophenyl)ureido)-7-cyclohexyl-(N-t-butoxycarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-tolyl)ureido)-7H5ydohexyl-(N4^ 

one; 

25 3-((3-chlorophenyl)ureido)-7-cyclohexy|.(N-1-adamantyloxycarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-chlorophenyl)ureido)-7-cyclohexyl-(N-2-adamantyloxycarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-tolyl)ureido)-7-cyclohexyl-(N-1-adamantyloxycarbonylmethyl)- 
30 hexahydroazepin-2-one; 

3-((3-tolyl)ureido)-7-cyclohexyl-(N-2-adamantyloxycarbonylmethyl)- 
hexahydroazepin-2-one; 



WO 93/15059 PCT/US92/10720 



3-((3-methoxyphenyl)ureido)-7-cyclohexyl-(N-t-butoxycarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-methoxyphenyl)ureido)-7-cyclohexyl^ 
hexahydroazepin-2-one; 
5 3-((3-methoxyphenyl)ureido)-7-cycIohexyl-(N-2-ad^ 
hexahydroazepin-2-one; 

3-((3-ch!orophenyl)urefdo)-5 r 7-diphenyI-(N-t-butoxyoarbonyIrnethyl)- 
hexahydroazepin-2-one; 

3-((3-tolyl)ureido)-57-diphenyl-^ 

10 one; 

3-((3-methoxyphenyl)ureido)-5J-diphenyl-(N-t-butoxycarbonylrnethyl)- 
hexahydroazepin-2-one; 

3-((3-chlorophenyl)ureido)-5,7-diphenyl-(N-^ 
hexahydroazepin-2-one; 
1 5 N-tert-butyl 2-[3-(3-(3<^oropheny0ureido)-2-oxo-5-phenyl-2 f 3 ,4,5-tetrahydro-1 H- 

(1 )benzazepin-1 -yl] ethanoic acid amide; 

N-tert-butyl 2-[3-(3-(3-to!yI)ureido)-2-oxo-5-phenyl-2,3 t 4,5-tetrahydro-lH- 
(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-t3-(3-(3-methoxyphenyl)ureido)-2-oxo-5-phenyl-2 f 3 r 4 f 5- 
20 tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[3-(3-(3-thiomethyiphen^ 
1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N,N-di(2-propyl) 2-t3-(3-(3-chlorophenyl)ureido)-2-oxo-5-phenyl-2 f 3 f 4,5- 
tetrahydro-1H-(1)ben2a2epin-1-yl] ethanoic acid amide; 
25 N f N-di(2-propyI) 2-[3-(3-(3-toly)ureido)-2-oxo-5-pheny!-2 r 3,4,5-tetrahydro-1 H- 

(1)benzazepin-1-yl] ethanoic acid amide; 

N l N-di(2-propyI) 2-[3-(3-(3-methoxyphenyl)ureido)-2-oxo-5-phenyl-2,3,4 l 5- 
tetrahydro-1H-(l)benzazepin-1-yIJ ethanoic acid amide; 

N,N-di(2-propyl) 2-[3-(3-(3-thiomethylphenyl)ureido)-2-oxo-5-phenyl-2 f 3,4 t 5- 
30 tetrahydro-1H-(1)benza2epin-1-yl] ethanoic acid amide; • 

tert-butyl 2-[3-(3-(3-chlorophenyl)ureido)-2-oxo-5-phenyI-2 l 3 > 4,5-tetrahydro-1 H- 
(l)benzazepin-l-yl] ethanoate; 
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tert-butyl 2-[3-(3-(3-tolyl)ureido).2-oxo.5-phenyl-2 f 3,4 f 5-tetrahydro-1H- 
(1)benzazepin-1-yl] ethanoate; 

N-tert-butyl 2-[3-(3-(3-methoxyphenyl)ureido)-2-oxo-5-phenyl-2,3,4 > 5-tetra- 
5 hydro-1H-(1)benzazepin-1-yl] ethanoate; 

N-tert-butyl 2-[2-oxo-3-((3-tolyI)ureido) : 5,7-diphenyl-hexahydroa2epin-1-yl]- 
ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-chlorophenyl)ureido)-5 t 7-diphenyIhexahydroaze- 
pin-1-yl] ethanoic acid amide; 
1 0 N-tert-butyl 2-[2-cxo-3-((3-methoxyphenyl)ureido)-5 > 7-diphenylhexahydroaze- 

pin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-trifluoromethylphenyl)ureido)-5 f 7-diphenylhexahy- 
droazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-methylthiophenyl)ureido)-5 t 7-diphenyl-hexahydroa- 
15 zepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-cyanophenyl)ureido)-5 I 7-diphenyl-hexahydroazepin- 
1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-dimethylaminophenyl)ureido)-5 f 7-diphenyl- 
hexahydroazepin-1-ylJ ethanoic acid amide; 
20 N-tert-butyl 2-[2-oxo-3-((3-ethylphenyl)ureido)-5 > 7-diphenyl-hexahydroa2epin-1 - 

yf] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-phenyfc - 
(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-phenyl-9-methyl-2 t 3,4,5- tetrahydro-1 H- 
25 (1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-l2-oxo-3-(3-tolyiureido)-5-phenyl-7-chloro-2 t 3 f 4 f 5-tetrahy 
(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-(4-fluoroph 
(1)benzazepin-1-yl] ethanoic acid amide; 
30 N-tert-butyl 2-I2-oxo-3-(3-tolylureido)-5-(4-chlorophenyl)-2 > 3 f 4 f 5-tetrahydro-1 H- 

(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-toiylureido)-5-(4-methylphenyl)-2 l 3 J 4 t 5-tetrahydro-1 H- 
(1)benzazepin-1-yl] ethanoic acid amide; 
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N-tert-butyl 2.[2oxo-3-(3-tolylurejdo)-5-(2-fluorophenyl)-2.3,4,5-tetrahydro.1H- 
(l)benzazepin-l-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)^^ 
(1 )benzazepin-1 -yl] ethanoic acid amide; 
5 N-tert-butyl 2-[2-oxo-3-(3-tolylureto^ 

(l)benzazepin-l-yl] ethanoic acid amide; 

N-(1J-di m ethyl)propyl)-2-[2-oxo-3-((3-tolyI)ureido)-5-ph^ 
1 H-(1 )benzazepin-1 -yl] ethanoic acid amide; 

(N-(1-methyl)cyclohexyl)-2-[2-oxo^(3-tolyl)ureido)-^ 
10 1 H-(1)benza2ep?n-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-toiylur^^ 
benzazepin-1-yi] ethanoic acid amide; 

Examples of other compounds of the present Invention include: 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-phenyl, T-CS-pyridylJ-hexahydroazepin- 
15 1-y|] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)urefdo)-5-phenyl, 7.(2-pyridylhhexahydroazepin- 
1-yI] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3K(3-toly0ureido}-5-phenyl, ^pyridyl^exahydroazepin- 
1-yl] ethanoic acid amide; 

20 N-tert-butyl ^-oxo-S-^tolyOureidO-SiDhenyl, T-O-thienyD-hexahydroazepin- 

1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo^((3-toly0ureido)-5-phenyI, 7-(2-thienyl)-hexahydroazepin- 
1-yl] ethanoic acid amide; 

N-tert-butyl ^-oxo^O^olyOureidoVc-phenyl, Z^-pyrimidyD-hexahydroazepin- 
25 1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo^((3.tolyl)ureido)^phenyi, T^yrimidylVhexahydroazepin- 
1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5.(3-fluorophenyl), 7-phenyl- - 
hexahydroazepin-1-yI] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-S-(4-chlorophenyl), 7 -phenyI- 
hexahydroazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(3-chlorophenyl). 7-phenyN 
hexahydroazepin-1-yl] ethanoic acid amide; 
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N-tert-butyl 2-[2-oxo-3-((3-to!yl)ureido)-5-(3-trifluoromethylphenyl) > 7-phenyI- 
hexahydroazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(3-tolyl) , 7-phenyl-hexahydroazepin-1 - 
yf] ethanoic acid amide; 
5 N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(4-tolyl), 7-phenyl-hexahydroazepin-1- 

yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(4-methoxyphenyl) f 7-phenyl- 
hexahydroazepin-1-yl] ethanoic acid amide; 

N-terfcbutyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(3-methoxyphenyl), 7-phenyl- 
10 hexahydroazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(3-pyridyl), 7-phenyl-hexahydroazepin- 
1-yi] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(3-thienyl) f 7-phenyl-hexahydroazepin- 
1-yl] ethanoic acid amide; 
1 5 N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(4-thienyl), 7-phenyl-hexahydroazepin- 

1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-tolyl)ureido)-5-(2-pyridyl) l 7-phenyl-hexahydroazepin- 
1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-{(3-tolyl)ureido)-&cyclohexyl f 7-phenyl-hexahydroazepln-1- 
20 yl] ethanoic acid amide; 

N-(1 ,1 <fimethyl)propyl) 2-[2-oxo-3-((3-tolyl)ureido)^^ 
1-yI] ethanoic acid amide; 

N-(1 ,1-dimethyl)benzyl 2-[2-oxo-3-((3-toly0ureido)-57^^ 
1-yl] ethanoic acid amide; 
25 N-(1 -methyl)cycIohexyl 2-[2-oxo-3-((34oly0ureido)-57<nph 

1-yl] ethanoic acid amide; 

N-(1 -methyl)cyclopentyl 2-[2<>xo-3-((3-toly0ureido)-57^ 
1-yl] ethanoic acid amide; 

N-tert-but£-[2-oxo-3-((3-methylaminoph 
30 epin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-(N-methyl,N-acetyl)ureido)-5-cyclohexyl, 7-phenyl- 
hexahydroazepin-1-yl] ethanoic acid amide; 
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N-tert-butyl 2-[2-oxo-3-((3-(N-methyl,N-methanesulfonyl))ureido)-5-cyclohexyl, 
7-phenyl-hexahydroazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxc^((3-diethylaminophenyl)ureido)-5,7<liphenyl-hexahy- 
droazepin-1-yl] ethanoic acid amide; 

5 N - tert - b ^2-[2-oxo-3-((3-isopropylaminophenyl)ureldo)-5jKJiphenyl-hexahyd- 
roazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-t-butylaminophenyl)ureido)-5,7-diphenyl-hexahydro- 
azepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-isopropylphenyl)ureido)-5,7-dfphenyl^hexahydroaze- 
10 pin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-((3-t-butylphenyl)ureido)-5.7-diphenyl-hexahydroazepin- 
1-yl] ethanoic acid amide; 

(N-(1,1-dimethyl)berizyl)-2-[2-oxo-3-^ 
1H-(1)benzazepin-1-yl] ethanoic acid amide; 

15 W^^y0cyclopentyl>2-[2-oxo-3-((3-tolyI)ureido)-5-phenyl-2,3,4,^^ 
1 H-(1 )ben2azepin-1 -yl] ethanoic acid amide; 

N-tert-butyI-2-[2-oxo-3-((3-dimethylaminophenyl)ureido)-5-phenyl-2,3,4,5- 
tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl-2-[2-oxo-3-((3™ett^ 

20 1H-(1)benzazepin-1-yl] ethanoic acid amide; 

hMert-butyk2-[2-oxo-3-((3-^ 

1 H-(1 )benza2epin-1 -yl] ethanoic acid amide; 

N4ert-butyl-2-[2-oxo-3-((3-(N-meth^ 

tetrahydro-1H-(1)ben2azepin-1-ylJ ethanoic acid amide; 

25 N - tert - b ^-2-[2-oxo-3-((3^^ 

1 H-(1 )benzazepin-1 -yl] ethanoic acid amide; 

N-tert-butyl-2-[2-oxo-3-((3-isopropylaminophenyl)ureido).5-phenyl-2,3,4,5- 
tetrahydro-1H-(1)benza2epin-1-yl] ethanoic acid amide; 

N-tert-butyl-2-[2-oxo-3-((3-t-but^ 

30 1 H-(1 )benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl-2-[2-oxo-3-((3^ 

(1)benzazepin-1-yl] ethanoic acid amide; 
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N-tert-butyl-2-[2-oxo-3-((3-t-butylphenyl)urei^^ 
(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-phenyI-8-^ 
5 -1H-(1)benza2epin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-phenyl-8-e^ 
(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-phenyl-8-fluoro-2 f 3 l 4,5-tetrahydro-1 H - 
(1)benzazepin-1-yl] ethanoic acid amide; 
10 N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-^ - 

(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-phenyl-7-methoxy-2 > 3,4 f 5-tetrahy- 
dro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-phenyl-7-fluoro-2 f 3,4,5-tetrahydro-1H - 
15 (1 )benzazepin-1 -yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-to!ylureido)-5-phe 
hydro-1H-(1)benzazepin-1-yt] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-^ 
hydro-1H-(1)ben2azepin-1-yl] ethanoic acid amide; 
20 N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-(3-f^ H- 

(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-(3-trifluoromethylphenyl)-2,3 t 4 ? 5- 
tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-(4-trifluoromethylphenyl)-2 t 3,4 > 5- 
25 tetrahydro-1K-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5-(3<limethylaminophenyl)-2 t 3 f 4 ( 5-tet- 
rahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-tolyturddo)-5-(3-su^ 
1H-(1)benzazepin-1-yl] ethanoic acid amide; 
30 N-tert-butyi 2-[2-oxo-3-(3-tolylureIdo)-5-(3-(acetylamino)phenyI)-2,3 t 4 > 5-tet- 

rahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N4ertbutyl 2-[2^xo-3-(3-tolylureidoJ-5-(3 l 4^ H- 
(1)benzazepin-1-yl] ethanoic acid amide; . 
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N-tert-butyl 2-[2-oxo-3-(3-tolylureido)-5^ H- 
(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-ethy!phenylureido)-5-(4-chlorophenyl)-2,3,4,5-tet- 
rahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 
5 N-(1 ,1-dimethylpropyl) 2-[2-oxo-3-(3-to!yiureido)-5-(4-chlorophenyl)-2,3,4,5- 

tetrahydro-1 H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-dimethylaminophenylureido)-5-(4-chlorophenyI)-2,3,- 
4,5-tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-dimethylaminophenyIureido)-5-(4-m'efhylphenyl)-2,3,- 
10 4,5-tetrahydro-1H-(1)benzazepin-1-yI] ethanoic acid amide; 

N-(1,1-dimethylpropyl)2-[2-oxo-3-(3-tolylureido)-5-(4-methylphenyl)-2,3,4,- 
5-tetrahydro-1 H-(1)benzazepin-1-yQ ethanoic acid amide; 

N-tert-buty! 2-[2-oxo-3-(3-ethylphenylureido)-5-(4-chlorophenyi)-8-methyl-2 t 3,- 
4,5-tetrahydro-1 H-(1 )ben2azepin-1 -yl] ethanoic acid amide; 
15 N-(1,1-dimethy!propyl) 2-[2-oxo-3-(3-tolylureido)-5-(4-chlorophenyl)-8-methyl- 

2,3,4,5-tet rahydro-1H-(1)benzazepin-1-yl] ethanoic add amide; 

N-tert-butyl 2-[2-oxo-3-(3-dimethylaminophenylureido)-5-(4-chlorophenyI)-9- 
methyl-2,3,4,5-tetrahydro-1H-(1)ben2azepin-1-yl] ethanoic acid amide; 

N-tert-butyl 2-[2-oxo-3-(3-dimethylaminophenyiureido)-5-(4-methylphenyl)-8- 
20 chloro-2,3,4,5-tetrahydro-1 H-{1 )benzazepin-1 -yl] ethanoic acid amide; 

N-(1 ,1 -dimethylpropyi) 2-[2-oxo-3-(3-toiylureido)-5-(4-methylphenyl)-8-chloro- 
2,3,4,5-tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-(1 ,1 -dimethylpropyi) 2-[2-oxo-3-(3-ethyiphenylureido)-5-(4-methylphenyl)-8- 
chloro-2,3,4 ,5-tetrahydro-1H-{1)benzazepin-1-yl] ethanoic acid amide; 
25 N-(1 ,1-dimethylpropyl) 2-[2-oxo-3-(3-dimethylaminophenylureido)-5-(4- 

methylphenyi)-8-chIoro-2,3,4,5-tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-(1 ,1 -dimethylpropyi) 2-[2-oxo-3-(3-dimethyIaminophenylureido)-5-(4- 
chlorophenyl)-8-chloro-2,3,4,5-tetrahydro-1 H-(1 )benzazepin-1 -yl] ethanoic acid amide; " 

N-(1 ,1-dimethylpropyl) 2-[2-oxo-3-(3-toiylureido)-5-(4-methyiphenyl)-8-methyI- 
30 2,3,4,5-tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N-(1 ,1 -dimethylpropyi) 2-[2-oxo-3-(3-ethylphenylureido)-5-(4-chlorophenyl)-8- 
methyl-2,3.4,5-tetrahydro-1H-(1)benzazepin-1-yI] ethanoic acid amide; 
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N-(1,1-dimethylpropyl) 2-[2-oxo-3-(3-dimethylaminophenylureido)-5-(4- 
chlorophenyO^methyl-a.a.^M^ ethanoic acid amide; 

N,N-di(tert-butyl 2-[3-(3-(chlorophenyl)ureido)-2-oxo-5-phenyl-2 f 3,4 f 5- 
5 tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N f N-di(tert-butyl) 2-[3-(3-toIyl)ureido)-2<>xo-5-phenyl-2 f 3 > 4 f 5-tetrahydro-1H- 
(1)benzazepin-1-yl] ethanoic acid amide; 

N,N-di(tert-butylj 2-[3-(3-(methoxyphenyl)ureido)-2-oxo-5-phenyl-2 f 3,4 l 5- 
tetrahydro-1H-(1)benza2epin^1-yl] ethanoic acid amide; 
10 3-((3-chlorophenyl)ureido)-7-(2,^ 
hexahydroazepin-2-one; 

3-{(3-tolyl)ureido)-7-(2,6-dimethylcyclohexyl)-(N-t-butoxycarbonylmethyi)- 
hexahydroazepin-2-one; 

3-((3-methoxyphenyl)-7-(2,6Kiimethy!cyclohexyl)-(N4-butoxycarbonyimethyl)- 
1 5 hexahydroazepin-2-one; 

3-((3-methoxyphenyl)ureido)-5-phenyl-7-cyclohexyl-(N-1 - 
adamantylcarbonylmethyl)-hexahydroazepin-2-one; 

3-((3-m ethoxy phenyl )ureid o)-5-pheny!-7-cyclohexyl-(N-2- 
adamantylcarbonylmethyl)-hexahydroazepin-2-one; 
20 3-((3-tply!)ureido)-^ 
hexahydroazpin-2-one; 

3-((3-toiyl)ureido)-5-phenyl-7-cycIohexyl-(N-2-adamantyloxycarbonylmethyl) 
hexahydroazepin-2-one; 

3-((3-chlorophenyl)ureido)-5-phenyl-7-cyclohexyl-(N-1 
25 adamantyloxycarbonylmethyl)-hexahydroazepin-2-one; and 

3-((3-chlorophenyl)ureido)-5-phenyl-7-cyclohexyl-(N-2 
adamantyloxycarbonylmethyl)-hexahydroa2epin-2-one. 

This invention also relates to compounds of the formula 
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wherein R 7 is hydrogen or one of the radicals set forth in the definition of R 1 above, R 8 
is bromine, amino or azido and Y 1 is defined as above. These compounds are useful 
as intermediates in the synthesis of compounds of the formula II. 

5 The present invention also relates to a pharmaceutical composition for treating 

or preventing a condition selected from the group consisting of pain, gastrointestinal 
disorders such as ulcer and colitis, and central nervous system disorders such as 
anxiety and panic disorder in a mammal, including a human, comprising an amount of 
a compound of the formula 1 or II, or a pharmaceutically acceptable salt thereof, 

10 effective in treating or preventing such condition, and a pharmaceutically acceptable 
carrier. 

The present invention also relates to a method of treating or preventing a 

condition selected from the group consisting of pain, gastrointestinal disorders such as 

ulcer and colitis, and central nervous system disorders such as anxiety and panic 
15 disorder in a mammal, including a human, comprising administering to said mammal 

an amount of a compound of the formula I or II, or a pharmaceutically acceptable salt 

thereof, effective in treating or preventing such condition. 

The present invention also relates to a pharmaceutical composition for 

antagonizing the effects of cholecystokinin in a mammal, including a human, 
20 comprising a cholecystokinin antagonizing amount of a compound of the formula I or 

II, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable 

carrier. 

The present invention also relates to a method of antagonizing the effects of 
cholecystokinin in a mammal, including a human, comprising administering to said 
25 mammal a cholecystokinin antagonizing amount of a compound of the formula I or II, 
or a pharmaceutically acceptable salt thereof. 

The present invention also relates to a pharmaceutical composition for treating 
or preventing a cholecystokinin mediated disorder in a mammal, including a human, 
comprising a cholecystokinin antagonizing amount of a compound of the formula I or 
30 II, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable 
carrier. 

The present invention also relates to a method of treating or preventing a 
cholecystokinin medicated disorder in a mamma!, including a human, comprising 
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administering to said mammal a cholecystokinin antagonizing amount of a compound 
of the formula I or II, or a pharmaceutical^ acceptable salt thereof. 

The present invention also relates to a pharmaceutical composition for treating 
or preventing a condition selected from the group consisting of pain, gastrointestinal 

5 disorders such as ulcer and colitis, and central nervous system disorders such as 
anxiety and panic disorder in a mammal, including a human, comprising an amount of 
a compound of the formula I or II, or a pharmaceutical^ acceptable salt thereof, 
effective in antagonizing the effect of cholecystokinin at its receptor site, and a 
pharmaceutical^ acceptable carrier. 

10 The present invention also relates to a method of treating or preventing a 

condition selected from the group consisting of pain, gastrointestinal disorders such as 
ulcer and colitis, and central nervous system disorders such as anxiety and panic 
disorder in a mammal, including a human, comprising administering to said mammal 
an amount of a compound of the formula I or II, or a pharmaceutical^ acceptable salt 

15 thereof, effective in antagonizing the effect of cholecystokinin at its receptor site. 

The compounds of the formulae I and II have chiral centers and therefore exist 
in different enantiomeric and diastereomic forms. This invention relates to all optical 
isomers and all stereoisomers of compounds of the formulae I and II, and mixtures 
thereof. 

20 Formula I and formula II above include compounds identical to those depicted 

but for the fact that one or more hydrogen or carbon atoms are replaced by isotopes 
thereof. Such compounds are useful as research and diagnostic tools in metabolism 
pharmacokinetic studies and in binding assays. 

Detailed Description of the Invention 

25 The compounds of the formulae I and li may be prepared as described in the 

following reaction schemes and discussion. Unless otherwise indicated, R\ R 2 , R 3 , R\ 
R 5 f R 6 , Y\ Y 2 , Z 1 and Z 2 in the reaction schemes and discussion that follow are defined 
as above. 
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Scheme 2 



5 




'(R , -C0 2 R a ,R l -H) 



15 



20 




( R^CONR'R 5 ) 



WO 93/15059 



PCT/US92/10720 




BNSOOCIO: <WO_9315059A1_I_> 



WO 93/15059 



PCT/US92/10720 



-17- 

The preparation of compounds of the formula I wherein R 1 is C0 2 R 2 , C fl H 5 , 
C0NR 4 R 5 or S0 2 NR 3 R 6 (hereinafter referred to as compounds of the formula IA) is 
illustrated in scheme 1. 

Referring to scheme 1, a compound of the formula III is reacted with 
5 hydroxylamine hydrochloride in methanol in the presence of sodium bicarbonate or 
triethylamine, to form a compound of the formula IV. This reaction is generally carried 
out at a temperature from about room temperature to about the reflux temperature of 
the reaction mixture. The compound of formula IV so formed is then converted to a 
compound of the formula V by reacting it with tosyl chloride in pyridine at about 0°C 
10 for about 24 hours. 

Alternatively, compounds of the formula III may be converted directly into the 
corresponding compounds having formula V in a one step procedure. According to 
this procedure, a compound of the formula III is reacted with NH 2 OS0 3 H 
(hydroxylamine -0- sulfonic acid) in formic acid at about the reflux temperature of the 
15 reaction mixture. This one step procedure is preferred over the two step procedure 
described above for all compounds of the formula IV except those wherein Y 1 is phenyl 
and adjacent to the oxo group. 

Bromination of the compound of formula V yields the corresponding compound 
having formula VI. The bromination is typically carried out by first adding a compound 
20 of the formula V to a mixture of phosphorus pentachloride and. pyridine in methylene 
chloride at about 0°C. Then, phenyttrimethylammonium bromide tribromide is added 
to the reaction mixture, also at a temperature of about 0°C. Alternatively, the second 
step, which involves the addition of the brominating agent, may be replaced by a 
procedure in which bromine is added at a temperature of about 0°C and allowed to 
25 react for a period of about 0.5 hours to about 5 hours, preferably about 2 hours, 
resulting in dibromination of the saturated nitrogen containing seven membered ring. 
One of the bromine atoms is then selectively removed by treatment with hydrogen gas 
in the presence of palladium which has been poisoned with quinoline. 

The brominated compound of formula VI is then alkylated at the ring nitrogen 
30 by reaction with a compound of the formula XCH 2 R\ wherein X is bromine when R 1 is 
phenyl and X is iodine for all other R\ in tetrahydrofuran (THF) in the presence of 
sodium hydride. This reaction, which yields the corresponding compound of formula 
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VII, is usually conducted at a temperature from about room temperature to about 
150°C. It is preferably conducted at the reflux temperature of the reaction mixture. 

The compound of formula VII formed in the above step is then reacted with an 
alkali metal azide to produce a compound of the formula VIII. The preferred reactant 

5 is sodium azide. Generally, this reaction is carried out in a reaction inert solvent such 
as dimethylformamide (DMF) or dimethylsulf oxide (DMSO), preferably DMF, at a 
temperature from about 60°C to about 100°C, preferably about 80°C. 

Reduction of the azide of formula VIII yields the corresponding amine of formula 
IX. The reduction is typically accomplished using hydrogen gas at a pressure of from 

10 about 1 to about 3 atmospheres in the presence of palladium on carbon (Pd/C). 
Suitable reaction inert solvents include halogenated hydrocarbons and (C^Cq) alkanols. 
Ethanol is the preferred solvent. The reaction temperature may range from about 1 5 0 C 
to about 70°C, with about room temperature being preferred. 

Alternatively, the reduction may be accomplished using a trialkyl or triaryl 

15 phosphine. Examples of appropriate reactants are triphenylphosphine and 
tributylphosphine. This reaction is generally conducted in a reaction inert solvent such 
as THF or another ethereal water miscible solvent in the presence of water, at a 
temperature from about room temperature to about 100°C. Preferably, it is conducted 
in THF at about room temperature. 

20 The compound of formula IX so formed is then converted into the corresponding ■ 

compound having formula IA by reacting it with an isocyanate of the formula 
C 6 H^Z 1 Z 2 NCO. Appropriate reaction inert solvents for this reaction include 
hydrocarbons such as hexane, benzene and toluene, halogenated hydrocarbons such 
as methylene chloride and 1 ,2-dichloroethane, ethereal solvents such as ethyl ether, 

25 THF and glyme, and pyridine. The preferred solvent is 1, 2-dichIoroethane or 
methylene chloride. Tertiary organic amines may be useful as catalysts. The reaction 
temperature may range from about 0°C to about 150°C. The reflux temperature is 
preferred. 

The isocyanate of the formula C e H 4 2 1 2 2 NCO used in the foregoing reaction can 
30 be formed by procedures well known to those skilled in the art. One such method 
involves mixing a benzoic acid derivative with diphenylphosphorylazide, or an 
anaiagous reagent, in the presence of an organic base such as a trialkylamine, 
preferably triethylamine or diisopropylethylamine. This reaction is usually conducted 
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in an ethereal, hydrocarbon or chlorinated hydrocarbon solvent, preferably 
tetrahydrofuran or benzene, at a temperature from about room temperature to about 
100°C, preferably at the reflux temperature of the solvent, for a period from about 20 
minutes to about 24 hours, preferably about 1 hour. 
5 Scheme 2 illustrates the synthesis of compounds of the formula I wherein R 1 is 

C0 2 H (hereinafter referred to as compounds of the formula IB) from compounds of the 
formula IA wherein R 1 is C0 2 R 2 . It also illustrates a method of preparing compounds 
of the formula IA wherein R is an amide (i.e., R 1 is CONR 4 R 5 ) from the corresponding 
acids of formula IB* 

10 Referring to scheme 2, hydrolysis of a compound of the formula IA wherein R 1 

is C0 2 R 2 yields the corresponding acid of formula IB. The hydrolysis is typically carried 
out using trifluoroacetic acid in a reaction inert solvent as hexane, an ethereal solvent 
(e.g., ethyl ether or THF) or a halogenated hydrocarbon solvent (e.g., methylene 
chloride or 1, 2-dichloroethane), at a temperature from about - 78°C to about 50 6 C. 

15 It is preferably carried out using trifluoroacetic add in a halogenated hydrocarbon 
cosolvent at about 0°C. 

The acid of formula IB may be converted into the corresponding amide of 
formula IA t wherein R 1 is CONR 4 R 5 , by reacting the acid with an amine of the formula 
NHR 4 R 5 in the presence of a dehydrating agent. The dehydrating agent is preferably 

20 a carbodiimide. Other dehydrating agents that may be used are 1,1'- 
carbonyldiimidazole and isobutylchloroformate/N-methylmorpholine. This reaction is 
generally conducted in a reaction inert solvent selected from hydrocarbons such as 
benzene, toluene and hexane, halogenated hydrocarbons such as methylene chloride 
and 1, 2-dichloroethane, ethereal solvents such as ethyl ether, THF and glyme, and 

25 pyridine, preferably THF, at a temperature from about 0°C to about 120°C, preferably 
at about room temperature. 

Scheme 3 illustrates the preparation of compounds of the formula II wherein R 1 
is C0 2 R 2 , C 6 H 5 , CONFER 5 or S0 2 NR 3 R e (hereinafter referred to as compounds of the 
formula IIA). 

30 Referring to scheme 3, a compound of the formula X is converted into the 

corresponding compound of formula XII by the following two step procedure. First, the 
compound of formula X is converted into an oxime by the method described above and 
illustrated in scheme 1 for forming compounds of the formula IV from compounds of 
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the formula III. Then, rearrangement of the oxime to form the lactam having formula 
XI is accomplished by reacting the oxime with polyphosphoric acid. This reaction may 
be carried out at temperatures ranging from about room temperature to about 200° C. 
Preferably, the reaction mixture is heated to about 160°C. 
5 The resulting compound of formula XI is then brominated to form a compound 

of the formula XII by first reacting it with phosphorous pentachloride and pyridine, and 
then adding bromine. The reaction with phosphorus pentachloride and pyridine is 
conducted as described above for the first step in the bromination of compounds of the 
formula V. The reaction with bromine, which results in monobromination, is carried out 

10 at a temperature from about -78°C about 0°C f preferably at about -40°C. . 

Alkylation of the compound of formula XII yields the corresponding compound 
of formula XIII. The alkylation is carried out by reacting the compound of formula XII 
with a compound of the formula XCH 2 R\ wherein X is bromine when R 1 is phenyl and 
X is iodine for all other R\ in THF/DMSO in the presence of lithium dialkylamide. It is 

15 preferable to add the DMSO cosolvent after adding the lithium dialkylamide. Hie 
reaction temperature may range from about -78°C to about 0°C during addition of the 
base, and is preferably about -78° C. The reaction is slowly warmed to a temperature 
from about -20°C to about 50°C when the DMSO is added. Preferably, the reaction 
is warmed to about room temperature during addition of DMSO. 

20 The conversion of compounds of the formula XIII formedsby the foregoing 

procedure into the corresponding compounds of the formula HA by the reaction 
sequence XIII -* XIV -* XV -» HA depicted in scheme 3 in. carried out by the method 
described above for the analogous reaction steps VII -* VIII IX IA depicted in 
scheme 1. 

25 Compounds of the formula II wherein R 1 is C0 2 H may be prepared, and 

compounds of the formula II wherein R 1 is CONR*R 5 may be prepared, alternatively, by 
the procedure depicted in scheme 2 and described above forming the analogous 
compounds of formula I. 

The starting materials used in the procedures of schemes 1 and 3 are either 
30 commercially available, known in the art or readily obtainable form known compounds 
by methods that will be apparent to those skilled in the art 

The preparation of other compounds of the formulae I and II not specifically 
described in the foregoing experimental section can be accomplished using 
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combinations of the reactions described above that will be apparent to those skilled in 
the art. 

In each of the reactions discussed or illustrated in schemes 1 to 3 above, 
pressure is not critical unless otherwise indicated. Pressures from about 0.5 
5 atmospheres to about 5 atmospheres are generally acceptable, and ambient pressure, 
i.e. about 1 atmosphere, is preferred as a matter of convenience. 

The compounds of the formulae l and II (the active compounds of this Invention) 
which are basic in nature are capable of forming a wide variety of different salts with 
various inolganic and organic acids. Although such salts must be pharmaceutical^ 
10 acceptable for administration to animals, it is often desirable in practice to initially 
isolate a compound of the formula I or II from the reaction mixture as a 
pharmaceutical^ unacceptable salt and then simply convert the latter back to the free 
base compound by treatment with an alkaline reagent and subsequently convert the 
latter free base to a pharmaceutical^ acceptable acid addition salt. The acid addition 
1 5 salts of the active base compounds of this invention are readily prepared by treating 
the base compound with a substantially equivalent amount of the chosen mineral or 
organic acid in an aqueous solvent medium or in a suitable organic solvent, such as 
methanol or ethanol. Upon careful evaporation of the solvent, the desired solid salt is 
readily obtained. 

20 The active compounds of this invention and their pharmaceutically acceptable 

salts are useful as selective CCK-B receptor antagonists, I.e., they possess the ability 
to antagonize the effects of CCK at its B receptor site in mammals, and therefore they 
are able to function as therapeutic agents in the treatment of the aforementioned 
disorders and diseases in an afflicted mammal. 

25 The active compounds of this invention and their pharmaceutically acceptable 

salts can be administered via either the oral, parenteral or topical routes. In general, 
these compounds are most desirably administered in dosages ranging from about 5.0 
mg up to about 1500 mg per day, although variations will necessarily occur 
depending upon the weight and condition of the subject being treated and the 

30 particular route of administration chosen. However, a dosage level that is in the range 
of about 0.07 mg to about 21 mg per kg of body weight per day is most desirably 
employed. Variations may nevertheless occur depending upon the species of animal 
being treated and its individual response to said medicament, as well as on the type 
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of pharmaceutical formulation chosen and the time period and interval at which such 
administration is carried out. In some instances, dosage levels below the lower limit 
of the aforesaid range may be more than adequate, while in other cases still larger 
doses may be employed without causing any harmful side effect, provided that such 
5 larger doses are first divided into several small doses for administration throughout 
the day. 

The active compounds of the invention may be administered alone or In 
combination with pharmaceutically acceptable carriers or diluents by either of the three 
routes previously indicated, and such administration may be cametf out in single or 

10 multiple doses. More particularly, the novel therapeutic agents of this Invention can 
be administered in a wide variety of different dosage forms, i.e., they may be combined 
with various pharmaceutically acceptable inert carriers in the form of tablets, capsules, 
lozenges, troches, hard candies, powders, sprays, creams, salves, suppositories, 
jellies, gels, pastes, lotions, ointments, aqueous suspensions, injectable solutions, 

15 elixirs, syrups, and the like. Such carriers include solid diluents or fillers, sterile 
aqueous media and various non-toxic organic solvents, etc. Moreover, oral 
pharmaceutical compositions can be suitably sweetened and/or flavored. In general, 
the therapeutically-effective compounds of this invention are present In such dosage 
. forms at concentration levels ranging from about 5.0% to about 70% by weight. 

20 For oral administration, tablets containing various excipients such as 

microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and 
glycine may be employed along with various disintegrants such as starch (and 
preferably com, potato or tapioca starch), alginic acid and certain complex silicates, 
together with granulation binders like polyvinylpyrrolidone, sucrose, gelatin and acacia. 

25 Additionaliy.-Jubricating agents such as magnesium stearate, sodium lauryl sulfate and 
talc are often very useful for tabletting purposes. Solid compositions of a similar type 
may also be employed as fillers in gelatin capsules; preferred materials in this 
connection also include lactose or milk sugar as well as high molecular weight 
polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 

30 administration, the active ingredient may be combined with various sweetening or 
flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene 
glycol, glycerin and various like combinations thereof. 
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For parenteral administration, solutions of an active compound of the present 
invention in either sesame or peanut oil or in aqueous propylene glycol may be 
employed. The aqueous solutions should be suitably buffered (preferably pH greater 
than 8) if necessary and the liquid diluent first rendered isotonic. These aqueous 

5 solutions are suitable for intravenous injection purposes. The oily solutions are 
suitable for intraarticular, intramuscular and subcutaneous injection purposes. The 
preparation of all these solutions under sterile conditions is readily accomplished by 
standard pharmaceutical techniques well known to those skilled in the art. 

Additionally; it is also possible to administer the active compounds of the 

10 present invention topically when treating inflammatory conditions of the skin and this 
may preferably be done by way of creams, jellies, gels, pastes, ointments and the like, 
in accordance with standard pharmaceutical practice. 

The activity of the compounds of the present invention as CCK-B antagonists 
may be determined by an assay that measures their ability to inhibit the binding of 1 25- 

15 l-BH-CCK-8 to the CCK-B receptor in a guinea pig cortical membrane preparation. This 
procedure is carried out as follows. The cortex is dissected from one male Hartley 
Guinea pig and homogenized (15 strokes) with a teflon homogenizer in 20 volumes 
(w./v.) of the assay buffer, which consists of 50 mM Tris (i.e., trimethamine, which is 2- 
amino-2-hydroxymethyl-1 ,3-propanediol) hydrochloric acid having pH 7.4 and 5 mM of 

20 manganese chloride at 4 PC. The homogenate is centrifuged at 4°C for 30 minutes at 
100,000 x G. The pellet is resuspended in the same buffer and spun as described 
above. The final pellet is diluted to a concentration of 20 mg/ml with the assay buffer 
for use in the binding assay. The tissue is kept on ice at all times. 

An incubation mixture is prepared, which consists of 50uL of the tissue 

25 preparation, prepared as described above, 100uL 125-1-BH-CCK-8 (to give a 
concentration of 50 pM in the final assay), 20uL of a blank or the compound being 
tested, and 30uL of Tris with 4% DMSO. All drugs and dilutions are made using 4% 
DMSO in the assay buffer yielding a final assay DMSO concentration of 1%. 

The reaction is initiated with the addition of tissue to a 96-well plate containing 

30 125-I-BH-CCK-8 and the appropriate blank or compound being tested. Non-specific 
binding is estimated using 1uM sulphated CCK-8. The reaction is terminated by 
spinning the plates in a H1000B rotor fitted on a Sorvail RT6000 refrigerated centrifuge 
at 4°C. The supernatant is discarded, and the pellets washed with 200uL of assay 
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buffer, and the plate is spun as above. The supernatant is decanted again, and the 
pellet is harvested onto Betapiate filters (which have been soaked in 0.2% 
polyethyleneimine for a minimum of 2 hours) using a Skatron eel! harvester at setting 
222 using Tris HCI pH 7.4 as the wash buffer. The filtermats are counted on a 
5 Betapiate counter for 45 seconds per sample. 

Data are expressed as IC 50 values (the concentration which inhibits 50% of the 
specific binding of 125-I-BH-CCK-8). The data is analyzed using non-linear regression 
analysis. 

The present invention is illustrated by the following examples. It will be 
10 understood, however, that the invention is not limited to the specific details of these 
examples. 

EXAMPLE 1 

N-tert-Butvl 2-r3-f3-(3-tolvl)ureido)-2-oxo-5-phenvl-2.3.4.5-tetrahvdro-1H- 
mbenzazepin-1-vn ethanoic acid amide 

15 A. 3-Bromo-5-phenvl-2.3.4.5-tetrahvdro-1 H-f 1 foenzazepin-2-one 

To a 125 m! round-bottomed flask containing PCI 5 (1.041 g, 5 mmoles) 
dissolved in 50 ml methylene chloride under nitrogen in an ice/acetone bath was added 
S-phenyl^.S^.S-tetrahydro-IH^IJbenzazepin^-one (1.187 g, 5 mmoles). A slight 
temperature rise was noted, and then pyridine (0.42 ml, 5.25 mmoles) in 5 ml' 

20 methylene chloride was added rapidly dropwise. The mixture was stirred for 15 
minutes, and then cooled to -45°C. Bromine (0258 ml, 5 mmoles) in 7 ml methylene 
chloride was then added dropwise over 30 minutes, with rapid stirring. The bath was 
removed after 15 minutes, and the mixture was allowed to come to room temperature. 
Thin layer chromatography (TLC) (silica gel, 23:2, methylene chlorideiethyl acetate) 

25 showed no starting material, only a non-polar Intermediate (iminochloride). The 
remainder of the reaction was diluted with an equal volume of tetrahydrofuran and 200 
ml water added. This mixture was stirred for 40 minutes, then separated. The aqueous 
layer was re-extracted with methylene chloride and the combined organic fractions - 
washed with water, dried with brine and sodium sulfate, filtered, and evap.orated 

30 yielding 1 .56 g (98.7%) of crude product. 

The diastereomeric bromides (R^O.57, and 0.48) may be separated by 
chromatography or crystallized from ether and hexane; however, the mixture was used 
directly in the next step (B). 
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The solid obtained by crystallization was predominately the more polar isomer 
while the mother liquor contained more of the less polar isomer as well as traces of the 
iminochloride and starting material, Recrystallization of the more polar diastereomer 
from chloroform gave large crystals , mp 191-192°C: 
5 'H-NMR (6. CDCI 3 ): 2.92 (m, 1H), 3.14 (m, 1H), 4.49 (m, 1H), 4.63 (m, 1H) t 6.77 

(d, 1H), 7.09 (m, 3H), 7.32 (m, 6H), 7.85 (bs, 1H). 

MS (%): 315/317 (parent for Br 79 /Br*\ 20/18), 236 (78), 208 (100), 194 (36), 180 
(73), 130 (47), 115 (39), 91 (79). 

B. £ t-Butvl - 2-f3>bromo-2oxo-5-Dhenvl-2.3.4.&-tetrahvdro-1 H-(1 lbenzazepin-1 - 
10 yllethanoate 

To a 125 ml three-neck round bottomed flask equipped with septum and N 2 inlet 
were added 3-bromo-5-phenyl-2,3,4,5-tetrahydro-1H-(1)benzazepin-2-one (3.216 g, 
10.17 mmoles) and 50 ml dry tetrahydrofuran (THF) under nitrogen. The reaction was 
cooled in a dry ice bath, and lithium bls-trimethylsilyl amide (1 1 .2 ml of 1 M in THF) was 

15 added slowly. The mixture was stirred for 5 minutes. T-butyl iodoacetate (2.708 g, 
11.19 mmoles) was then added. The bath was removed and 25 ml of dimethylsulfoxide 
(DM SO) was added at -20 °C. After one hour at room temperature, an acidified aliquot 
showed only a trace of starting material by TLC (24:1, CH 2 CI 2 :EtOAc). The reaction 
mixture was poured into ice water and ethyl acetate containing 25 ml of N HCI, stirred 

20 for 5 minutes, and separated. The ethyl acetate extraction was repeated and the 
combined extracts washed three times with water, dried with brine and sodium sulfate, 
and filtered and evaporated, yielding 4.9 g (>100%, still containing traces of solvent) 
crude product. 

Similarly, the lactam was alkylated with N-tert-butyl iodoacetamide to yield 
25 N-t-Butyl 2-[3-bromo-2-oxo-5-phenyl-2,3,4,5,-tetrahydro-1H-(1)ben2a2epin-1-yll- 
ethanoic acid amide. 

C. N-tert-Butvl 2-r3-azido-2-oxo-5-phenvl-2.3.4.5-tetrahvdro-1H- 
(1)benzazepin-1-vl1 ethanoic acid amide 

To a 250 ml round-bottomed flask equipped with N 3 inlet were added N-tert-butyl 
30 2-[3-bromo-2-oxo-5-phenyI-2,3,4,5-tetrahydro-1 H-(1 )benzazepin-1 -yl] ethanoic add 
amide, (8.317 g, 19.37 mmoles), 90 ml dimethylformamide (DMF), and sodium azide 
(5.25 g, 80 mmoles, under nitrogen), and the mixture was heated at 75 °C for 20 hours 
with stirring. The reaction mixture was then cooled and distributed between water and 
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ethyl acetate, separated, and the aqueous phase was again extracted. The combined 
extracts were washed with water three times, with bicarbonate solution once, and then 
dried with brine and sodium sulfate and filtered and evaporated, leaving a gummy 
residue, 8.58 g (100%), containing some solvent. 
5 'H-NMR (5, CDCI 3 ): 1.48 (s, 9H), 2.88 (m, 2H), 4.52 (AB quartet, ^=17, 

Ak=138, 2H), 4.57 (m, 1H), 5.06 (m, 1H), 6.73 (d, 1H), 7.26 (m, 8H). 

D. N-tert-Butvl 2-r3-amino-2-oxo-5-phenvl-2.3,4.5-tetrahvdro-1 H- 
10 (Pbenzazepin-l-vM ethanoic acid amide 

The crude product from the previous displacement reaction, N-tert-buty! 2-13- 
a2ido-2-oxo-5-phenyI-2,3,4 f 5-tetrahydro-1H-(1)ben2azepin-1-yl] ethanoic acid amide, 
(8.58 g, 19.37 mmoles), was dissolved in 75 ml methanol under nitrogen. The catalyst, 
6 g of 5% Pd/C, 50% w/w r was added and the mixture was hydrogenated at 55 psi H 2 

15 for 5 hours. The mixture was filtered through Celite* and the catalyst washed three 
times with methanol and the filtrate evaporated. TLC (24:1, methylene chloride: 
methanol, silica gel), showed less polar material and the product at fV=0.25. The 
crude product taken up in ethyl acetate and extracted with acid. The acidic extract was 
back washed with ethyl acetate and then the aqueous fraction was taken with fresh 

20 ethyl acetate and the pH adjusted to 10.0. The organic fraction was then dried with 
brine and sodium sulfate, filtered and concentrated, yielding 1.832 g (25.8%) of the 
crystalline amine (mp 189-1 92 °C, one diastereomer). The mother liquor yielded 1 .545 
g (21.8%) of a foam upon stripping the solvent, which contained nearly a 1:1 mixture 
of the diastereomers. 

25 'H-NMR (6, CDCI3): 1.30 (s, 9H), 2.2 (bs, 2H), 3.06 (AB quartet, ^=15, 

Ak=276, 2H), 2.67 (m, 1H), 2.84 (m f 1H), 3.57 (m, 1H) f 4.18 (m, 1H), 6.01 (bs, 1H), 7.2 
(m, 9H). 

E. N-tert-Butvl 2-r3-f3-f3-tolvl^ureidoV2-oxo-5-phenvl-2.3.4.5-tetrahvdro- 
1H-(1)benzazepin-1-vn ethanoic acid amide 

30 To a 25 ml round-bottomed flask equipped with N 2 inlet were added N-tert-butyl 

2-[3-amino-2-oxo-5^henyl-2,3,4^ ethanoic add amide 

(0.50 g, 1 .368 mmoles) and 10 ml methylene chloride under nitrogen, and the reaction 
cooled in an ice bath. A solution of m-tolyl isocyanate (0.194 ml, 1.5 mmol) in 5 ml 
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methylene chloride was then added dropwise. A solid formed Immediately. Stirring 
was continued for 15 minutes and then the ice bath removed, allowing the reaction to 
come to room temperature for several hours. The solid was filtered and washed with 
methylene chloride/hexane (1:1). yielding 600 mg (87.9%) of product, mp 263-266°C. 
5 NMR {6, DMSO-d 6 ): 1 .23 (s. 9H). 2.21 (s. 3H). 2.54 (m. 1H). 2.9 (m. 1H). 3.34 

(AB quartet. J AB =16. A K =255. 2H). 3.4 (HOD peak), 4.34 (m, 2H). 6.8 (m. 2H). 7.3 (m. 
11H), 8.78 (s, 1H). 

The title compounds of Examples 2 through 10 were prepared using a 
procedure analogous to that of Example 1. 
10 EXAMPLE 2 

tert-Butvl 2-r3-f3-(4-chlorophenvl\ureido \-2-oxo-5-Dh6nyl.2.3.4.54etrahvdro-1H- 

Mlbenzazepin-1-yn ethanoate 

Prepared in 30% yield after chromatography and crystallization, M.P. 1 48-1 50 °C. 
'H-NMR (6, CDCI 3 ): 1.37 (s, 9H). 2.8-3.1 (m, 2H), 3.30 (AB quartet, Jab=17. 
15 Av=188. 2H), 4.27 (m, 1H), 4.76 (m. 1H). 6.8 (broad s, 1H). 7.0-7.5 (m, 14H). 

MS (%): 520 (18, parent). 366 (35). 337 (43), 267 (70), 206 (85). 153 (76), 127 
(100), 91 (53). 

HRMS calc'd for C 29 H 31 N 3 0 4 CI: 520.2003. Found: 520.1983. 

EXAMPLE 3 

20 fcj ; jg p \jgyjMlJJ3^3^^ 

lH-M^benzazepin-1-vll eth anoic acid amide 

Prepared in 90% yield, mp 264-266° C. 

'H-NMR (6. DMSO-d 8 ): 1.21 (s, 9H). 2.56 (m. 1H),2.9 (m, 1H), 3.35 (AB quartet. 
J^-17, Av=255, 2H). 4.37 (m, 2H), 6.7-7.6 (m. 14H), 9.08 (s, 1H). 
25 MS (%): 518 (1 , parent), 322 (40), 194 (60), 91 (70), 58 (100). 

HRMS calc'd for C a8 H 31 N 4 0 3 CI: 518.2097. Found: 518.2100> 

EXAMPLE 4 

N-tert-Butyl 2-f3-f3-(g-tolvnureid ft)-9-oxo-S-phenvl-2.3.4.5-tetrahvdro-1 H- - 
(1lbenzazepin-1-vn eth anoic acid amide 
30 Prepared in 85% yield, mp 231-233°C. 

'H-NMR (6. CDCI 3 ): 1.28 (s, 9H), 2.24 (s. 3H). 2.65 (m. 1H), 3.09 (AB quartet 
^=17, Av=291. 2H). 3.11 (m, 1H). 4.22 (m. 1H), 4.62 (m. 1H). 6.01 (broad s. 1H), 
6.41 (broad s, 1H), 6.9-7.5 (m, 13H). 
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MS (%): 498 (0.5, parent), 322 (5), 249 (8), 133 (80). 105 (100), 78 (80). 
HRMS calc'd for C 30 H 3A N 4 O 3 : 498.2630. Found: 498.25475. 

EXAMPLE 5 

N-tert-Butvl 2-r3-f3-f3- methoxvDhenvl^ure}doV2-oxo-5-Dhenvl-2.3.4.5-tetrahvd- 
5 ro-1H-fnbenzazepin-1-vn ethanofc acid amide 
Prepared in 81% yield, mp 254-257°C. 

'H-NMR (6, DMSO-d 6 ): 1 .21 (s, 9H), 2.56 (m. 1 H), 2.9 (m, 1H), 3.33 (AB quartet, 
Jab=16, Av=259, 2H). 4.35 (m, 2H), 6.4-7.6 (m, 14H), 8.865 (broad s, 1H). 
MS (%): 514 (0.1, parent), 322 (6). 149 (100). 106 (40). 
10 HRMS calc'd for C 30 H34N 4 O 4 : 514.2553. Found: 514.26134. . 

EXAMPLE 6 

N-tert-Butvl 2-f3-f3-(4-chioroDhenv nureido)-2-oxo-5-Dhen\^2.3.4.5-tetrahvdro- 
1H-f1>benzazepi n-1-vn ethanoic acid amide 
Prepared in 88% yield, mp 247-249°C. 
15 'H-NMR (6, CDCI 3 ): 1.31 (s, 9H), 2.92 (m, 1H), 3.10 (m, 1H), 3.22 (AB quartet, 

Jab=16. Av=260, 2H), 4.29 (m, 1H), 4.60 (m, 1H), 5.74 (broad s, 1H), 6.43 (broad s, 
1H), 7.0-7.5 (m, 13H). 

MS (%): 518 {1, parent), 322 (40), 261 (70), 153 (100). 
HRMS calc'd for C J9 H 31 N 4 0,CI: 518.2070. Found: 518.21007. 
20 EXAMPLE 7 

N-tert-Butvl 2-r3-f3-f4-tolvnureidoV2 K)XO-5-Dhenvl-2.3 4.5-tetrahvdro-1H- 

Cnbenzazepin-1-vn ethanoic acid amide 

Prepared in 95% yield, mp 235-238 °C. 

'H-NMR (6, CDCI 3 ): 1.29 (s, 9H).,2.27 (s, 3H). 2.72 (m. 1H), 3.12 (m, 1H), 3.25 
25 (AB quartet, J AB =1 6, A v= 283, 2H), 4.24 (m, 1 H), 4.60 (m, 1 H), 5.88 (broad s, 1 H), 6.8- 
7.4(m,14H). 

MS (%): 498 (1, parent), 322 (30), 249 (15), 221 (20), 194 (20), 133 (100). 
HRMS calc'd for CsoH^Oa: 498.2646. Found: 498.26153. 

EXAMPLE 8 

30 N-tert-Butvl 2-r3-r3-trffluoromethvtDheny nurd^ 

1H-f1)benzazepin-1-vn ethanoic acid amide 
Prepared in 67% yield, mp 135-139°C. 
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'H-NMR (<$, CDCI 3 ): 1.30 (s, 9H), 3.1 (m. 2H), 3.31 (AB quartet. ^=16, Av= 
270, 2H), 4.32 (m, 1H), 4.62 (m, 1H), 5.77 (broad s, 1H), 6.6 (broad s, 1H), 7.0-7.9 (m, 
13H). 

MS (%): 552 (0.2, parent), 416 (1), 322 (5), 254 (20), 91 (100). 
5 HRMS cdc'd for C 30 H 31 N 4 0 3 F 3 : 552.2341. Found: 552.2288. 



EXAMPLE 9 

N4ert-Butvl 2-r3-(3-(3-th»omethv!phenvnureido^^ 
10 1H-d)benza2epin-1-vl1 ethanoic acid amide 
Prepared in 78% yield. 

'H-NMR {6, CDCI3): 1.22 (s, 9H), 2.35 (s, 3H), 2.58 (m, 1H), 2.97 (m, 1H), 3.21 
(AB quartet, ^=16, A^=288. 2H), 4.18 (m, 1H), 4.40 (m, 1H), 6.6-7.4 (m, 13H), 7.75 
(broad s, 1H), 8.67 (broad s, 1H). 
15 MS (%): 530 (0.7, parent), 322 (18), 261 (21), 165 (100). 132 (32). 

HRMS calc'd for CaoH^OsS: 530.2352. Found: 530.2332. 

EXAMPLE 10 

tert-Butvl 2-f3-(3-r3-tolvhureido^2-oxo-5-phenvi-2.3.4.5-tetrahvdro-1H- 
(Pbenzazepin-l-vFI ethanoate 
20 Prepared in 76% yield, mp 195°C. 

'H-NMR (6, CDCI 3 ): 1.4 (s, 9H), 2.29 (s. 3H), 2.72 (m. 1H), 3.19 (m, 1H), 3.28 
(AB quartet, ^=16, Av=230, 2H), 4.22 (m, 1H). 4.7 (m, 1H), 6.37 (broad s. 1H), 6.78- 
7.5 (m. 14H). 

MS (%): 500 (18, parent+1), 484 (4), 444 (20), 426 (4), 337 (42), 31 1 (100). 266 
25 (20), 240 (30), 194 (34). 

EXAMPLE 11 

3-(3-Tolvlureido>-7-phenvl-(N-fN-2-adainantvl^carboxamidomethvlVhexahvdro- 
azepin-2-one 

A. 7-Phenyl-hexahvdroazepin-2-one 
30 To a 250 ml round-bottomed flask equipped with N 2 inlet were added 7.33 g 

(38.8 mmol) 2-phenylcyclohexanone oxime (Chem. Ber., 55, 3664 (1922)) and 25 ml 
pyridine. The solution was cooled to 0°C, and 9.61 g (50.4 mmol) p-toluenesutfonyl 
chloride was added. The reaction was allowed to stir overnight as the ice melted, and 
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then poured into water. Excess chloride was skimmed off the surface, and the reaction 
mixture was stirred at pH 4 for 3 hours. The precipitate was filtered, washed with water, 
and dried to a solid, 4.65 g (55%), mp 135-137°C (J. Am. Chem. Soc., 82, 4671 (1960) 
gives mp 139-141 °C). 
5 B. 3-Bromo-7-phenvl-hexahvdroazepin-2-one 

To a 250 ml round-bottomed flask equipped with N 2 inlet were added 5.12 g 
(24.6 mmol) phosphorus pentachloride and 45 ml methylene chloride. To the stirring 
mixture cooled to 0°C was added dropwise over 20 minutes, a solution of 4.65 g (24.6 
mmol) 7-phenyt-hexahydroazepin-2-one and 3.98 ml (49.2 mmol) pyridine in 40 ml 
10 methylene chloride. To the stirring mixture at 0°C was then added 9,25 g (24.6 mmol) 
phenyltrimethylammonium bromide tribromide. The reaction was then allowed to warm 
to room temperature and stirred for 3 hours. It was then evaporated, taken up in 
tetrahydrofuran, quenched with water, evaporated, and partitioned between water and 
methylene chloride. The organic layer was washed with water and saturated aqueous 
15 sodium bisulfite, dried over sodium sulfate, and evaporated. The residue was 
chromatographed on silica gel with ethyl acetate/hexane as eluent to afford the product 
as an oil, 4.0 g (61%). 

'H-NMR (6, CDCI 3 ): 1.8-2.4 (m, 6H). 4.35 and 4.63 (muttiplets, 1H) f 4.7-4.9 (m, 
1H), 5.73 and 5.81 (broad singlets, 1H, NH), 7.2-.74 (m, 5H). 
20 IR (cm/ 1 ,CHCI 3 ): 1 670 (C=0). 

MS (%): 267 (6,parent) ( 188 (39), 160 (70), 106 (100), 91 (43), 55 (59). 
C. 3-Bromo-7-phenvl-rN-t-butoxvcarbonvlmethvlVhexahvdroa2eDin-2-one 
To a 100 ml three-necked round-bottomed flask equipped with N 2 inlet were 
added 0.30 g (6.07 mmol) sodium hydride, which was washed with hexane and 
25 suspended in 3 ml dry tetrahydrofuran. To the stirring mixture was added a solution 
of 1 .55 g (5.78 mmol) 3-bromo-7-phenyl-hexahydroazepin-2-one and 1 .42 g (6.07 mmol) 
t-butyl iodoacetate dropwise over 20 minutes. The reaction was stirred for 3 hours at 
room temperature, quenched with saturated aqueous ammonium chloride, and taken 
up in ethyl acetate. The organic layer was washed with water and brine, dried over 
30 sodium sulfate, and evaporated. The residue was chromatographed on silica gel using 
ethyl acetate/hexane as eluent to afford the product as an oil, 1.65 g (75%). 
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'H-NMR (6, CDCI 3 ): 1 .40 and 1 .42 (singlets, 9H, two diastereomers), 1 .8-2.4 (m, 
6H), 3.6-3.9 (m, 2H), 4.56 and 4.95 (multiplets, 1H), 4.71 and 5.16 (multiplets, 1H), 7.2- 
7.4 (m, 5H). 

D. 3-Azido-7-Dhenv»-/N-b utoxvcarbonvlmethvn-hexahvdroa2eDin-2-one 

5 To a 100 ml round-bottomed flask equipped with N 2 inlet were added 1.65 g 

(4.32 mmol) 3-bromo-7-phenyl-(N-t-butoxycarbonylmethyl)-hexahydroazepin-2-one, 4 
ml dimethytformamide, 0.34 g (5.18 mmol) sodium azide, and a drop of water. The 
mixture was heated at 80°C for 36 hours, and then poured into water and extracted 
into ethyl acetate: The organic layer was washed with water and brine, dried over 

10 sodium sulfate and evaporated. The residue was chromatographed on silica gel with 
ethyl acetate/hexane as eluent to afford the product as an oil, 1.0 g (67%). 

'H-NMR (S, CDCI 3 ): 1.34 (s, 9H), 1.7-2.4 (m, 6H) (only one diastereomer could 
be accurately identified), 3.62 (AB quartet, ^=17, ak=193,2H), 4.38 (m, 1H), 4.77 (m, 
1H), 7.2-7.4 (m, 5H). 

15 |R (cm. 1 , KBr): 2106 (N 3 ) and 1739 and 1661 (C=0). 

E. 3-Amino-7 -Dhenvl-fN-t-butoxvcarbonvlmethvl>-hexahvdroazeDin-2-one 
The azide from step D above (6. 1 .0 g, 2.91 mmol) was treated under 45 lb/in 2 

hydrogen in the presence of 200 mg 10% palladiumon-carbon in 30 ml ethanol for 4.6 
hours. The reaction was filtered through Celite* and evaporated to leave an oil. which 
20 was used directly in the following step. 

'H-NMR (6, CDCI 3 ): 1.6-2.4 (m, 6H), 3.63 (only one diastereomer could be 
accurately identified) (AB quartet, ^=1 7, a K =1 56, 2H). 4.02 (m, 1 H), 4.91 (m, 1 H), 7.2- 
7.4 (m, 5H). 

IR (cm/ 1 , neat): 1741 and 1649 (C=0). 
25 F- 3-(3-Tolvlureidol-7-Dhe m/l-f^-buto^^ 

one 

To a 100 ml round-bottomed flask equipped with N 2 inlet were added 1.28 g 
(4.02 mmol) 3-aminc>-7-phenyl-(N-t-butoxycarbonylmethyl)-hexahydroazepin-2-one, 
5 ml 1 , 2-dichlorethane and 0.57 ml (4.43 mmol) 3-tolyiisocyanate. The reaction was 
30 stirred for 3 hours at room temperature and chromatographed on silica gel, using ethyl 
acetate/hexane as eluent, to afford the product as an oil. The oil was crystallized from 
isopropyl ether to give a solid, mp 194-1 96° C. 
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'H-NMR (S, CDCI3): 1.25 (s, 9H), 1.6-2.3 (m, 6H), 2.17 and 2.20 (singlets, 3H, 
diastereomers). 3.56 (AB quartet, ^=17, ak=236, 2H), 5.01 (d, J=11, 1H). 5.08 (m, 
1H), 6.71 (d, J=7, 1H), 6.8-7.3 (m, 9H), 7.87 (s, 1H). 

IR (cm. 1 , KBr): 1743 and 1650 (C=0). 
5 MS (%): 451 (14, parent), 159 (45), 1 17 (64), 107 (100), 91 (46), 57 (41), 56 (48). 

Anal, calc'd for C 2e H 33 N 3 0 4 : C, 69.16; H, 7.57; N, 9.31. Found: C, 69.10; H, 
7.75; N, 9.08. 

G. 3-f3-ToMureidoV7-Dhenvl-fN-carboxvrnethvlVhexahvdroa 2eDin-2-one 
To a 1 00 ml round-bottomed flask equipped with N 2 inlet were added 1 .5 g (3.32 

10 mmol) 3-(3-to!ylureido>7-phenyH^^ and 
25 ml methylene chloride. The solution was cooled to 0°C and 5 ml trifluoroacetio acid 
was added. The reaction was then stirred at 0°C for 1.2 hours. The reaction was 
poured into water, extracted into methylene chloride, and the organic layer was washed 
with water and brine, dried over sodium sulfate, and evaporated. The residue was 
15 crystallized from isopropyl ether to afford a solid, mp 121-130°C, 1 .1 g (84%). 

'H-NMR (6, CDCI3): 1.4-2.2 (m, 6H), 2.22 and 2.24 (singlets, 3H (one for each 
diastereomer)), 3.55 and 3.61 (ABquartet-1, J M a18, a k= 1 38 and AB quartet-2. 18, 
ak=348, 2H), 3.4-3.8 (m, 1H), 4.04.1 (m, 1H), 6.6 and 6.78 (m, 2H), 7.07-7.4 (m, 9H). 
IR (cm.* 1 , KBr): 1740 and 1640 (C=0). 
20 MS(%):395(9, parent), 159(63), 133 (100), 98 (78). 

HRMS calc'd for C^H^O*: 395.1769. Found: 395.1853. 

H. 3-r3-TolvlureidoV7-Dhenvl-fN-fN-2-adamantvnca rt>oxamidomethvlV 

hexahvdroazeDin-2-one 

To a 100 ml round-bottomed flask equipped with N 2 inlet were added 330 mg 

25 (0.835mmol)3-(3-tolylureido)-7-phenyl-(N-carboxymethyl)-hexahydroazepin-2-one,5ml 
1,2-dichloroethane, 0.25 g (1.7 mmol) 2-aminoadamantane, and 0.24 g (1.25 mmol) 
ethyl(dimethylaminopropyl)carbodiimide. The reaction was stirred 3 days at room 
temperature and chromatographed on silica gel using methanol/methylene chloride as 
eluent to afford an oil which was crystallized from isopropyl ether to give a solid, 20 mg 

30 (4.5%), mp 1 45-1 53 0 C. 

'H-NMR {6, CDCI 3 ): 1 .4-2.2 (m, 22H), 2.20 and 2.23 (singlets, 3H, for each 
diastereomer), 3.6 (AB quartet, J M >-14, ak=1 21 (for one set, other set obscured), 2H), 
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3.9 (m, 1H). 4.5-4.8 (m. 1H), 5.04 and 5.12 multiplets, 1H), 6.08 and 6.42 (d, J=8, 1H), 
6.7 and 7.0-7.4 (m, 9H), 7.65 and 7.77 (m. 1H). 

IR (cm. 1 , KBr): 1650 (C=0). 

MS (%): 528 (6, parent), 193 (100), 171 (65). 
5 HRMS calc'd for C 32 H 40 N 4 O 3 : 528.3100. Found: 528.3051 . 

Anal, calc'd for C^KwrWO.SHjO: C. 71.48; H, 7.69; N, 10.42. Found: C. 
71.61; H, 7.34; N, 10.27. 

The title compounds of Examples 12-21 were prepared using a procedure 
analogous to that of Example 11. 

10 



EXAMPLE 12 

3-f3-TolvlureidoV7-benzvl-/N-t-butoxvcarbonvlmethvl>-hexahvdroa2epin-2-one 
15 Prepared in 79% yield, M.P. 75-86°C. 

'H-NMR (6, CDCi 3 ): 1.3-2.1 (series of muKiplets, 6H), 1.44 (s, 9H), 2.29 (s, 3H), 
2.7-3.2 (m, 2H), 4.05 (AB. Jab=17, av=66, 2H), 4.2-4.3 (m, 1H), 5.05 (m, 1H), 6.8-7.5 
(m, 11H). 

13 C-NMR (6, CDCI 3 ) : 21 .5, 28.0. 30.4. 32.2. 39.7, 45.2. 52.3. 58.4. 81 .9, 1 17.1 . 
20 120.8, 127.0, 128.8, 128.9, 137.1, 155, 168.7, 175, (not all aromatic carbons assigned 
in this scan). 

MS (%): 465 (9, parent), 374 (17), 185 (66), 170 (61), 107 (100). 91 (64). 83 (43), 
57 (58). 

HRMS calc'd for C^H^O,,: 465.2593. Found: 465.26576. 
25 EXAMPLE 13 

i3-ff3-ChlorophenvnureidoV7-cvclohexvl-^N-t-butoxvcarbonvlmethvn- 
hexahvdroazepin-2-one 

Prepared in 87% yield, mp 75-84 °C. 

'H-NMR (6, CDCI 3 ): 1.3-2.1 (series of multiplets, 6H), 1.44 (s, 9H), 2.7-3.2 (m, 
30 2H), 4.06 (AB, ^=17, av=62, 2H), 4.2-4.3 (m, 1H), 5.05 (m, 1H). 6.9-7.6 (m, 11H). 

MS (%): 485 (1, parent), 394 (22), 338 (23), 303 (34), 185 (100), 170 (76), 127 
(90). 91 (73). 57 (74), 56 (80). 

HRMS calc'd for C 26 H 37 N 3 0 4 F 3 : 485.20929. Found: 485.20705. 
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EXAMPLE 14 

3-(f3-Chlorophenvnureido)-7-Phenvl-(N-t-butoxvcarbonvlmethvO- 
hexahvdroazepin-2-one (more polar diastereomert 

Prepared in 55% yield, mp 201-203°C. 
5 "H-NMR (6, CDCI 3 ): 1.38 (s, 9H), 1.6-2.4 (series of multiplets, 6H), 4.05 (AB, 

^=17, av=357, 2H), 4.5-4.7 (m, 2H), 6.6-7.8 (m, 11H). 

IR (cm/', KBr): 1719, 1680, 1625 (C=0). 

MS (%): 471 (14, parent). 415 (47), 345 (52), 289 (100), 127 (51), 83 (45), 55 

(39). 

10 Anal, calc'd for C 25 H 30 N 3 0 4 CI: C, 63.62; H, 6.41; N, 8.90. Found: C, 63.74; H, 

6.49; N, 8.62. 

EXAMPLE 15 

3-f3-TolvlureidoV7-phenvl-(^t-butoxvcarbonvlmethvl>-hexahvdroa2eD»n-2-one 
15 (more polar diastereomert 

Prepared in 44% yield, mp 181-183°C. 

•H-NMR (6, CDCI3): 1.38 (s, 9H), 1.6-2.4 (series of multiplets, 6H), 2.24 (s, 3H), 

4.01 (AB, ^,=17, av=381. 2H), 4.5-4.6 (m, 1H), 4.62 (t. J=7. 1H), 6.57 (m, 1H), 6.76 
(m, 1H), 7.0-7.5 (m, 9H). 

20 IR (cm.* 1 , KBr): 1721, 1680, 1636 (C=0). 

Anal, calc'd for C 2S H 33 N 3 O 4 «0.25H 2 0: C 68.47, H 7.40, N 9.21 . Found: C 68.71, 
H. 7.47, N 9.22. 

EXAMPLE 16 

3-((3-Methoxvph envnureido^-7-Phenvl-(N-t-butoxvcarbonvlmethvn- 
25 hexahvdroazepin-2-one (more polar diastereomert 
Prepared in 44% yield, mp 1 69-170° C. 

1 H-NMR (S, CDCI 3 ): 1.38 (s, 9H), 1.6-2.4 (series of multiplets, 6H). 3.71 (s, 3H), 

4.02 (AB, ^=17, av=375, 2H), 4.5-4.7 (m, 2H), 6.47 (m, 1H), 6.50 (m, 1H), 6.81 (m, 
1H), 7.0-7.6 (m,8H). 

30 IR (cm.- 1 , KBr): 1727,1628(0=0). 

Anal, calc'd for C 2a H 33 N 3 O s : C, 66.79; H, 7.11; N, 8.99. Found: C, 66.59; H t . 
7.12; N. 8.92. 

EXAMPLE 17 
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3-^3-MethoxvphenvhureidoW-Dhenvl-fN-t-butoxvcarbonvlmethvn- 
hexahvdroazepln-2-one (less polar diastereomert 
Prepared in 39% yield, mp 1 80-90° C. 

'H-NMR [6, CDCI 3 ): 1.27 (s, 9H), 1.6-2.4 (series of multiplets, 6H), 3.69 (s, 3H), 
5 3.57 (AB, ^=17, av=226, 2H), 5.01 (m, 1H), 5.08 (m, 1H), 6.45 (m, 1H), 6.8 (m, 2H), 
7.0-7.6 (m, 8H). 

!R (cm. 1 , KBr): 1741, 1640, 1605 (C=0). 
MS (%): 467 (11, parent), 159 (32), 123 (100), 117 (25). 
Anal, calc'd for C 26 H 33 N 3 O 5 »0.5H 2 O: C, 65.53; H, 7.19; N. 8.82. Found: C, 
10 65.44; H, 6.952; N, 8.84. 



EXAMPLE 18 

15 3-(f3-Chlorophenvhureido>-7-phenvl-(N-t-butoxvcarbonvlmethyn- 
hexahvdroazepin-2-one (less polar diastereomert 
Prepared in 19% yield, as a foam. 

'H-NMR (J, CDCI3): 1.26 (s, 9H), 1.6-2.4 (series of multiplets, 6H), 3.51 (AB, 
av«195, 2H), 5.00 (m. 1H), 5.08 (m. 1H), 6.8-7.4 (m, 9H), 7.98 (broad s, 1H), 
20 8.13 (broad s, 1H). 

"C-NMR (6, CDCI 3 ): 27.1, 27.8, 31.1, 31.8, 46.8, 52.7, 60.5, 61.9, 81.7, 117.2, 
117.3., 117.4, 119.4, 122.5, 122.8, 128.7, 129.1, 129.79, 129.82, 134.4, 134.5, 138.1, 
140.1, 140.5. 153.0, 155.2, 168.5, 175.2. 

IR (cm. 1 , KBr): 1741, 1629, 1598 (C=0). 
25 MS (%): 471 (3, parent), 345 (20), 129 (35), 127 (100), 117 (22), 83 (41). 

HRMS calc'd for C 25 H 30 N 3 0 4 CI: 471.19411. Found: 471.19455. 

EXAMPLE 19 

3^3-Tolvlureido)-7-phenvl-fN-2-adam^tvl>can^on^methvlVhexahvdroa2epin-2- 

one 

30 Prepared in 42% yield, mp 120-1 30°C. 

'H-NMR (6. CDCI 3 ): 1.4-2.4 (series of multiplets, 20H), 2.23 (s, 3H), 3.71 (AB, 
^=17, a v=213, 2H), 4.75 (m, 1 H), 5.04 (m, 1 H), 5-1 (m, 1 H), 6.75 (m, 2H), 7.0-7.6 (m, 
9H). 
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IR (cm." 1 . KBr): 1750, 1650 (C=0). 

MS (%): 529 (8, parent), 159 (46), 135 (49), 133 (47), 117 (31), 107 (100), 85 
(39), 83 (39). 

Anal, calc'd for C 32 H 39 N 3 O 4 «0.5H 2 O: C, 71 .35; H, 7.48; N, 7.80. Found: C, 
5 71.72; H, 7.33; N, 7.80. 

EXAMPLE 20 

3-(3-ToMureidoV7-Dhenv1-(NlH-adamant^ 

one 

Prepared in 3% yield, as a foam. 
10 'H-NMR (£, CDCI 3 ): 1 .4-2.4 (series of multiplets, 20H), 2.26 (s, 3H). 3.57 (AB, 

^=17, av=250, 2H), 5.02 (m, 1H), 5.1 (m, 1H), 6.7-6.8 (m, 2H). 7.1-7.4 (m, 9H). 
IR (cm. 1 . KBr): 1745. 1650 (C=0). 

MS (%): 529 (14, parent), 378 (60), 159 (78), 135 (100). 107 (60). 
15 HRMS calc'd for C 32 H 39 N 3 0 4 : 52959403. Found: 529.2902. 

EXAMPLE 21 

3- r3-ToMureidoV7-phenvl-rN-M-adamantvncarbox amidomethvn- 

hexahvdroazepin-2-one 

Prepared in 28% yield, mp 145-154°C. 
20 'H-NMR {6, CDCI 3 ): 1 .4-2.4 (series of multiplets, 20H), 2.245 (s, 3H), 3.50 (AB, 

^=16, av=174, 2H), 5.03 (m, 1H), 5.1 (m, 1H), 5.26 (s, 1H), 6.7-6.8 (m, 2H), 7.1-7.7 
(m, 9H). 

IR (cm. 1 , KBr): 1645 (very broad) (C=0). 

MS (%): 528 (<1 . parent), 203 (36), 133 (100), 132 (30). 117 (44). 107 (61). 104 

25 (31). 

Anal, calc'd for CgjH^N^Oa-O.SHjO: C, 71.48; H. 7.69; N, 10.42. Found: C, 
71.37; H. 7.80; N. 10.29. 

EXAMPLE 22 

4- Phenvl-6-methvl-1 .2.3.4-tetrahydronaphth-1 -one 

30 Prepared in analogy with a procedure in JACS . 69, 74 (1947) as shown in 

Scheme 4: 

A. 3-Carboethoxv-(4-Dhenvl. 4-f3-methvlphenvm-but-3-enoic acid 



DMcrvv»ir\. ,\*>r\ 
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To a 250 mL round-bottomed flask equipped with condenser and N 2 inlet were 
added 100 mL t-butanol, 12.57 g (112 mmol) potassium t-butoxide, 20 g (102 mmol) 
3-methylbenzophenone f and 21.31 g (122 mmol) diethyl succinate. The reaction was 
refluxed for 14 hours, cooled, and acidified with HCI, then partitioned between water 
5 and ether. The organic layer was washed with 1 N aqueous sodium hydroxide solution, 
which was then acidified and extracted into ether. The organic layer was dried and 
concentrated to an orange oil which was used directly. 

B. (4-Phenvl. 4-(3-methylphenyl))-but-3-enoic acid 

The above oil was heated to reflux in a solution of 60 mL acetic acid, 60 mL 48% 
10 hydrobromic acid, and 50 mL additional acetic acid for solubility for 14 hours. The 
brown oil that separated on cooling was isolated, dissolved in ethyl acetate, washed 
with water, then with 2% aqueous sodium hydroxide solution. The basic aqueous 
phase was acidified, extracted into ethyl acetate, dried, and concentrated. The product 
was a mixture of olefin isomers by NMR: 
15 'H-NMR (J, CDCI 3 ): 2.27 and 2.29 (s, 3H), 3.19 (m, 2H), 6.18 (t, J=7, 1H) f 6.8- 

7.4 (m, 9H). 

C. (4-Phenyl. 4-(3-methvlphenvnVbutanolc acid 

The above oil (25.7 g) was hydrogenated at 30 p.s.i. hydrogen in ethyl acetate 
with 1.25 g 10% palladium-on-carbon for 2 hours. Filtration through Celite and 
20 concentration, followed by chromatography on silica gel using methanol/methylene 
chloride as eluant afforded an oil which was crystallized from heptane, 4.70 g (18%), 
M.P. 96-100°C. 

'H-NMR {6, CDCI3): 2.35 (s, 3H), 2.2-2.3 (m, 4H), 3.95 (t, J^7, 1H) f 7.0-7.4 (m, 

9H). 

25 13 C-NMR (6, CDCI3): 21.6, 30.3, 32.6, 50.4, 124.8, 126.5, 127.3, 127.9, 128.5, 

128.6, 138.2, 143.9, 144.2, 180.3. 

IR (cm/ 1 , KBr): 1720 (C=0). 

MS (%): 254 (parent, 23), 182 (100), 165 (23), 32 (36), 28 (100). 

Anal, calc'd for C 17 H 18 0 2 : C 80.28, H 7.13. Found: C 80.54, H 7.05. 
30 D. 4-Phenvl-6-methyl-1 .2.3.4-tetrahvdronaphth-1 -one : 

To a 250 mL round-bottomed flask equipped with condenser and N 2 inlet were 
added 8.2 g (32.3 mmol) (4-phenyl,4-(3-methylphenyl))-butanoic acid, 54 mL toluene, 
and 4.6 g (38.64 mmol) thionyl chloride. The reaction was refluxed for 1 hour, cooled, 
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and concentrated. The oil was dissolved in 15 mL carbon disulfide, and added 
dropwise to a slurry of 29.98 g (225 mmol) aluminum chloride in 50 mL carbon disulfide 
which had been cooled to 0°C. The reaction was allowed to stand 16 hours, poured 
onto ice, and partitioned between water and ethyl acetate. The organic phase was 
5 washed with water, aqueous sodium bicarbonate solution, and water, then dried and 
evaporated. The oil was chromatographed on silica gel using hexane/ethyl acetate as 
eluant to afford an oil, 4.03 g (53%). 

'H-NMR (<J, CDCI 3 ): 2.28 (s, 3H), 2.2-2.7 (m, 4H), 4.24 (m. 1H), 6.8-7.4 (m, 7H). 

8.02 (d. J=7, 1H). 

10 13 C-NMR (o\ CDCI 3 ): 21.8, 31.9, 36.4, 36.5, 45.2, 126.8, 128.1, 128,5. 128.6, 

129.9, 130.6, 143.8, 144.5, 146.2, 197.8. 
IR(cm.-\ KBr): 1680 (C=0). 

MS (%): 236 (parent, 96), 208 (92), 194 (42), 166 (43). 
E. 4-Phenvl-6-methvl-1 .2.3.4-tetrahvdrona phth-1-one oxime 
15 To a 1 25 mL round-bottomed flask equipped with condenser and N 2 inlet were 

added 4.3 g (18.29 mmol) 4-phenyl-6-methyl-1,2,3,4-tetrahydronaphth-1-one, 46 mL 
methanol, 2.95 g (29.26 mmol) triethylamine, and 2.02 g (29.26 mmol) hydroxylamine 
hydrochloride. The reaction was stirred at room temperature for 3 days, evaporated, 
partitioned between ethyl acetate and water, and the aqueous layer extracted with fresh 
20 ethyl acetate. The combined organic layer was dried over sodium sulfate and 
evaporated to an oil, 4.57 g (100%). 

'H-NMR (d, CDCI 3 ): 2.1-2.3 (m, 2H), 2.28 (s, 3H). 2-8-3.0 (m, 2H), 4.17 (m. 1H). 
6.8-7.4 (m, 7H), 7.95 (d, J=7, 1H). 

13 C-NMR (d, CDCI 3 ): 21.1, 21.4, 29.6, 45.0, 126.5, 128.0, 128.1, 128.5, 129.2, 
25 129.9, 139.7, 141.4, 144.0, 155.3. 

IR(cm.-\KBr): 1610 (C=N). 

MS (%): 251 (parent. 94), 234 (32), 156 (17), 91 (17). 

HRMS: Calc'd. for C, 7 H 17 NO: 251.1310. Found: 251.13022. 

F. 5-phenvl-7-methvl-2.34.5-tetrahvdro-1 H -M lbenzazepin-2-one 
30 To a 250 mL round-bottomed flask equipped with N 2 inlet were added 4.5 g 

(18.3 mmol) 4-phenyl-6-methyl-1,2,3,4-tetrahydronaphth-1-one oxime and 59.45 g 
polyphosphoric acid. The mixture was heated in a 1 30° C oil bath for 25 minutes, then 
poured onto ice and stirred until homogeneous. The mixture was extracted with ethyl 
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acetate, and the organic layer washed with water and brine, dried over sodium sulfate, 
and evaporated. The residue was chromatographed on silica gel using hexane/ethyl 
acetate as eluant to afford an oil, 2.20 g (49%), which could be crystallized from 
methylene chloride and isopropyl ether to afford a solid, mp 169-1 73 °C. 
5 "H-NMR (<J\ CDCI 3 ): 2.16 (s, 3H), 2.4-2.6 (m, 4H), 4.40 (m. 1 H). 6.6 and 7.0-7.4 

(m, 8H),9.15(bs, 1H). 

,3 C-NMR (6, CDCI3): 21.1, 32.9, 33.9, 45.0, 121.9, 127.0, 127.9, 128.6, 129.0, 
129.1, 135.0, 135.2, 136.5, 141.2, 175.8. 

IR (cm. 1 , KBr): 1680 (C=0). 
10 MS (%): 252 (parent+1, 100), 196 (10), 147 (10), 135 (14), 119 (13), 103 (12). 

Anal, calc'd for C 17 H 17 NO: C 81.24, H 6.82, N 5.57. Found: C 81.04, H 6.69, 

N 5.47. 

The remainder of the synthesis was carried out as described in Example 1: 
G. 3-Bromo-5-phenvl-7-methvl-2.3.4.5-tetrahvdro-1 H-f 1 )benzaze pin-2-one 
15 M.P. 205-21 1°C, 62% yield. 

'H-NMR (S, CDCI 3 ): 2.13 (s, 3H), 2.83 (m, 1H). 3.09 (m. 1H). 4.42 (m, 1H), 4.62 
(m, 1H), 6.6 and 7.0-7.4 (m, 8H), 8.99 (bs, 1H). 

13 C-NMR (6, CDCy: 21.1, 45.0, 46.1, 47.3, 122.5, 127.4, 128.3, 128.6, 128.8, 
128.9, 133.5, 133.6, 135.8, 136.4, 139.3, 169.3. 
20 IR (cm. ', KBr): 1678 (C=0). 

MS (%): 330/332 (parent. Br^/Br 81 . 100/98), 251 (26), 137 (32), 119 (32), 85 

(27). 

Anal, calc'd for C 17 H 18 NOBn C 61 .83, H 4.88. N 4.24. Found: C 61 .79, H 4.57, 

N 4.09. 

25 H. N-t-Butvl 2-r3-bromo-2-oxo-5-phenvl-7-methyl-2.3.4.5.-tetrahvdro-1 H- 

(1)benzazepin-1-vnethanoic acid amide 
M.P. 129-133°C, 93% yield. 

'H NMR (<5, CDCI3): 1.33 (s, 9H), 2.14 (s, 3H), 2.83 (m, 1H), 3.01 (m, 1H), 4.3- " 
4.5 (m, 2H), 4.59 (m, 1H), 4.66 (m, 1H), 6.14 (bs, 1H), 6.48 (bs, 1H), 7.0-7.4 (m, 8H). 
30 13 C-NMR (6, CDCI3): 21 .2, 28.7, 43.9. 45.7, 47.3, 51 .5, 54.8, 123.0, 127.3, 128.3, 

128.7, 128.8. 128.9, 129.0, 137.4, 137.5, 138.4. 139.1, 167.1, 168.2. 
IR (cm.* 1 , KBr): 1662 (C=0). 
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MS (%): 443/445 (parent. Br^/Br 8 ', 90/92), 370/372 (Br'W. 100/98), 290 (50). 
262 (45), 134 (65). 

Anal, calc'd for C M H„N 2 0 2 Br»1/3H 2 0: C 61.47, H 6.21, N 6.23. Found: C 
61.20, H 6.12. N 5.96. 
5 |. N-tert-Butvl 2-r3.azido-2-oxo-5-DhenvI-7-methvl-2.3.4 .S.tetrahvdro«1 H- 

m benzazepin-1-vn ethanoic acid amide 

Foam, mixture of diastereomers. 81% yield. 

'H-NMR (£, CDC1 3 ): 1.27, 1.32 (s's, 9H). 2.12, 2.37 (s's, 3H), 2.78 (m, 1H), 2.95 
(m, 1H). 2.98 (AB„, Jab=15. Av=279, part of 2H). 3.82, 3.96, 4.06, and 4.64 (muttiplets, 
10 2H), 4.35 (s, rest of 2H), 6.17 (bs, 1 H), 6.45 (bs, 1H), 7.0-7.4 (m, 8H). 

"C-NMR (6, CDCI3): 21.0, 21.2, 28.6, 28.7, 35.5, 39.8. 41.9. 43.7, 51.3, 51.5, 
54.6, 58.3, 59.0, 60.4, 123.0, 125.6, 126.1. 126.5. 127.3, 127.33, 127.4, 128.2, 128.3. 
128.4, 128.5, 128.6, 128.65, 128.7, 128.8, 128.9, 129.58, 129.64, 130.9, 137.2, 137.6, 
137.7, 138.5. 139.4, 141.1, 167.1. 167.9. 169.9, 170.4. 
15 IR (cm. ', KBr): 2098 (N 3 ), 1660 (C=0). 

MS (%): 406 (parent+1, 74), 380 (43), 347 (41), 333 9100), 249 (45), 234 (62). 
222 (77), 220 (74), 208 (79), 144 (51), 132 (41), 105 (47), 91 (90). 

HRMS calc'd for CaaH^NgOa: 405.2165. Found: 405.21622. 
J. N-tert-Butvl 2-r3-amino-2-oxo-S-Dhenvl-7-methvt-2 .3.4.5-tetrahvdro-1 H- 
20 (1) benzazepin-l-vfl ethanoic add amide 

M.P. 100-1 10° C, mixture of diastereomers, 29% yield. 

'H-NMR (6, CDCI3): 1.24, 1.31 (s's, 9H), 2.11, 2.35 (s's, 3H), 2.62 (bs, 2H), 2.6- 
2.8 (m, 2H). 3.2-3.4 (m, 2H), 4.0-4.5 (m, 4H), 6.09 (bs. 1H). 6.4 (bs, 1H), 7.0-7.4 (m, 
8H). 

25 IR (cm. 1 , KBr): 1660 (C=0). 

MS (%): 379 (parent, 2). 336 (17), 235 916), 202 (22), 32 (35), 28 (100). 
HRMS calc'd. for C^H^H^: 379.2260. Found: 379.22848. 
Anal, calc'd for CjaHjsNaO^SHjO: C 70.56, H 7.81, N 10.73. Found: C 
70.64, H 7.47, N 10.04 (-0.69). 
30 K. N-tert-Butvl2-f3-(3-(3-tolvl)ureidoV2-oxo-5-ohenvl-7-methvl-2.3.4.5-tetra- 

hvdro-1H-Mlbenzazepin-1-vn ethanoic acid amide 

Prepared as a mixture of diastereomers, one of which precipitated from the 
reaction mixture (more polar); the other was purified by chromatography (less polar). 
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More polar isomer, M.P. 280-283°C, 45.5% yield. 

'H-NMR (6, CDCI 3 ): 1 .30 (s, 9H), 2.1 1 (s, 3H), 2.22 (s, 3H), 2.8-3.2 (m, 2H), 3.90 
(m. 1H).4.34 (AB q , J AB =16, Av=59. 2H). 4.62 (m, 1H), 6.4-6.8 (multiplets. 3H), 7.0-7.4 
(m, 12H). 

5 IR (cm.* 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 513 (parent+1, 7), 380 (98), 307 (53), 155 (51), 119 (100). 
HRMS calc'd for C 31 H 36 N 4 0 3 : 512.27541. Found: 512.27528. 
Anal, calc'd for C 31 H 36 N 4 0 3 «2/3H 2 0: C 70.97, H 7.17, N 10.68. Found: C 
70.80, H 6.71 (-0.46), N 10.39. 
10 Less polar isomer, M.P. 130-135°C. 42% yield. 

'H-NMR (d, CDCI3): 1.26 (s, 9H), 2.21 (s. 3H), 2.38 (s, 3H), 2.77 (m. 1H), 3.01 
(m, 1H). 3.22 (AB q , ^=16, Av=287, 2H), 4.15 (m, 1H), 4.60 (m, 1H), 5.89 (bs, 1H), 
6.5-7.3 (m, 1 3H), 7.67 (bs, 1 H). 

13 C-NMR (d, CDCI3): 21.0, 21.4, 28.6, 37.1, 44.4, 50.2, 51.6, 53.6, 116.7, 123.4, 
15 123.5, 126.3, 126.4, 128.3, 128.6, 129.4, 131.39, 131.43, 137.7, 137.9, 138.5, 138.6, 
139.1,141.9,155.4,167.6,173.0. 

IR (cm/ 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 513 (parent+1, 78), 440 (98), 380 (46), 305 (44), 251 (77), 234 
(93), 222 (67). 220 (45), 208 (100), 144 (44), 107 (54). 
20 HRMS calc'd. for C 31 H 36 N 4 0 3 : 512.27541. Found: 512.28240. 

Anal, calc'd for C 31 H 36 N 4 0 3 «1/2H 2 0: C 71.58, H 7.15. N 10.74. Found: C 
71.55, H 7.10. N 10.33 (-0.41). 

EXAMPLE 23 

N-tert-Butvl 2-r3-(3-f3-chlorophenvl)ureidoV-2-oxo-5-Dhenvl-7-methvl-2.3.4.5- 
25 tetrahvdro-1H-(1)benzazepin-1-vn ethanoic acid amide 

Prepared as a mixture of diastereomers from the title compound of Example 22J, 
one of which precipitated from the reaction mixture (more polar); the other was purified 
by chromatography (less polar). 

More polar isomer. M.P. 282-285° C, 38% yield. 
30 1 H-NMR (<y, CDCI 3 ): 1.28 (s, 9H), 2.10 (s, 3H), 2.8-3.2 (m. 2H), 3.90 (m, 1H), 

4.32 (AB q , ^=16, Av=52, 2H), 4.57 (m, 1H), 6.42 (bs, 1H). 6.6-7.4 (m, 14H). 
IR (cm:', KBr): 1640 broad (C=0). 
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FAB MS (%): 533/535 (parent+1, CI 3S /CI 37 , 9/4), 380 (52), 307/309 (29/11), 155 
(70), 135 (46), 119 (100), 103 (68). 

Anal, calc'd for C 30 H33N 4 O 3 CI«1/2H 2 O: C 66.47, H 6.32, N 10.34. Found: C 
66.17, H 6.25, N 10.04. 
5 Less polar isomer, MP. 155-1 65° C, 46% yield. 

'H-NMR (6, CDCI 3 ): 1.28 (s, 9H), 2.39 (s, 3H), 2.8-3.0 (m, 2H), 3.28 (AB q , 
^=16, Av=281, 2H), 4.11 (m, 1H), 4.38 (m, 1H), 5.83 (bs, 1H), 6.6-7.2 (m, 12H), 7.57 
(bs, 1H), 7.98 (bs, 1H). 

"C-NMR (6, CDCI 3 ): 21 .0, 28.7, 36.8, 44.4, 50.4, 51 .8, 53.2, 116.9, 122.1 . 126.3, 
10 126.5, 128.3, 129.5, 131.5, 134.3, 137.7, 137.8, 137.9, 138.4, 140.7, 141.9, 155.1, 167.4, 
173.3. 

IR (cm.' 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 533/535 (parent+1, CI 36 /CI 37 , 37/15), 460/462 (81/31), 380 (33), 
307 (61), 251 (61). 234 (100), 222 (62), 208 (99), 91 (51). 
15 Anal, calc'd for C 30 H 3 3N 4 O 3 CI: C 67.598, H 6.24, N 10.51. Found: C 67.50, H 

6.18, N 10.14. 

EXAMPLE 24 

N-tert-Butvt 2-f3-f3-f3-methoxvohenvl>ureido>-2-oxo-5-Dhenvl-7-methvl-2.3.4.5- 
tetrahvdro-1H-mbenzazeptn-1-vn ethanolc acid amide 
20 Prepared as a mixture of diastereomers from the tile compound of Example 22J, 

one of which precipitated from the reaction mixture (more polar); the other was purified 
by chromatography (less polar). 

More polar isomer, M.P. 283-286°C, 47% yield. 

1 H-NMR (6, CDCI3): 1 .31 (s, 9H). 2.1 1 (s, 3H). 2.8-3.2 (m, 2H), 3.7 (singlets, 3H), 
25 3.50 (m, 1H), 4.29 (AB q , ^=15, Av=138, 2H), 4.46 (m, 1H), 6.4-7.4 (multlplets, 15H). 
IR (cm/ 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 529 (parent+1, 7), 380 (100), 307 (92), 251 (47), 208 (42). 

Anal, calc'd for C 31 H3 8 N 4 0 4 »1/2H 2 0: C 69.25. H 6.94. N 10.42. Found: C 
69.22, H 6.59, N 10.24. 
30 Less polar isomer, M.P. 120-1 25°C, yield 37%. 

'H-NMR (5. CDCI3): 1.25 (s, 9H), 2.38 (s, 3H), 2.79 (m, 1H), 3.03 (m, 1H), 3.25 
(AB„, ^=16, Avn=260, 2H), 3.68 (s, 3H), 4.17 (m. 1H), 4.62 (m, 1H), 5.84 (bs, 1H), 
6.5-7.3 (m, 13H), 7.80 (bs, 1H). 
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"C-NMR (6, CDCI 3 ): 21.0, 28.6, 37.2. 44.3, 50.1. 51.6, 53.6, 55.1. 104.7. 108.8, 
111.5. 124.5, 126.3, 126.4, 128.3, 129.3, 129.4, 137.7, 138.0, 138.5, 140.6, 141.9, 155.2, 
160.1,167.5,172.9. 

IR (cm; 1 , KBr): 1640 broad (C=0). 
5 FAB MS (%): 529 (parent+1 , 83), 456 (100), 380 (44), 307 (70), 251 (52), 234 

(67), 208 (65). 

Anal, calc'd for C 3 ,H 3e N 4 0 4 «1/3HjO: C 68.87, H 6.96, N 10.36. Found: C 
68.94, H 6.67, N 10.00. 

EXAMPLE 25 

10 N-tert-Butvt 2-r3-f3-moM>ureldoV2-oxo-5-(3-chlorophenvlV2.3.4.5-tetrahvdro- 

1H-mbenzazepin-1-vn ethanoic acid amide 

A. 4-Phenvl-6-chloro-1 .2.3.4-tetrahvdronaphth-1 -one 
Prepared in analogy with Example 22 above by treatment of (4-phenyl,4-(3- 
chlorophenyl))-butanoic acid (prepared in analogy with 4-phenyl, 4-(3-methyiphenyl)- 
15 butanoic acid as described above in Example 22), with thionyl chloride in toluene 
followed by cyclization with aluminum chloride in carbon disulfide to afford the desired 
4-(3-chlorophenyl)-1 ,2,3,4-tetrahydronaphth-1 -one and the isomeric product 4-phenyl-6- 
chloro-1,2,3,4-tetrahydronaphth-1-one as an inseparable mixture in 53% yield, which 
was converted to the oximes and separated. 
20 B. ; 4-f3-Chlor ophenvlV-1.2.3.4^tetrahvdronaphth-1-one oxime 

M.P. 129-131 °C, 28% yield. 

"H-NMR (6, CDCI3): 1.56 (bs, 1H), 2.0-2.3 (m, 2H), 2.7-2.9 (m, 2H), 4.18 (m, 
1H), 6.8-7.4 and 8.0 (m. 8H). 

"C-NMR (6, CDCI3): 21.2, 29.3, 44.8. 124.2, 126.7, 127.2, 128.6. 129.3, 129.8, 
25 130.7, 134.5, 140.7, 146.0, 154.9. 

IR (cm.* 1 , KBr): 1598 (C=N). 

MS (%): 271/273 (parent, CI 36 /CI 37 , 100/35), 254 (42), 217 (24), 190 (29). 
Anal, calc'd for C ie H, 4 N0CI: C 70.72, H 5.19, N 5.15. Found: C 70.70, H 5.01 , 

N5.22. 

30 C. 4-Phenvl-6-chloro-1 ,2.3.4-tetrahvdronaphth-1-one oxime 

Oil, 27% yield. 

'H-NMR {6, CDCI3): 2.0-2.3 (m, 2H), 2.77 (t, J=7, 2H), 4.07 (m, 1H), 6.8-7.3 and 
7.86 (m,8H). 
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(3-Chlorophenyl) compounds: 

D. 5-(3-Chlorophenv0-2.3.4.5-tetrahvdro-1 H-f 1 )benzazepin-2-one 
Prepared as in Example 22, M.P. 174-1 76 °C, yield 51%. 

Anal, calc'd for C 18 H, 4 NOCl: C 70.72. H 5.19, N 5.15. Found: C 70.90, H 4.90, 

5 N 5.02. 

E. 3-Bromo-5-f3-chlorophenvlV2.3.4.5-tetrahvdro-1 H-f 1 lbenzazepin-2-one 
M.P. 154-158°C, 51% yield. 

Anal, calc'd for C 10 H 13 NOBrCI: C 54.81, H 3.74, N 3.99. Found: C 55.48 
(+0.67), H 3.46, N 3.87. 
10 F. N-t-Butvl 2>r3-bromo-2-oxo-5-f3-chlorophenvl>-2.3.4.5.-tetrahvdro-1 hi- 

fi )benzazepin-1-vnethanoic acid amide 

M.P. 148-1 52°C (from cyclohexane), 57% yield. 

Anal, calc'd for C 22 H 24 N 2 0 2 BrCl'»1/2 cyclohexane: C 59.36, H 5.98, N 5.54. 
Found: C 59.26, H 6.16, N 5.54. 
15 G. N-tert-Butvl 2-f3-azido-2-oxo-5-(3-chlorophenvn-2.3.4.5-tetrahvdro-1 Hi- 

fi )benzazepin-1-vt1 ethanoic acid amide 

M.P. 132-135°C. 72.5% yield. 

Anal, calc'd for C 22 H 24 N s 0 2 CI: C 62.04, H 5.68, N 16.44. Found: C 62.12, H 
5.56, N 16.51. 

20 H. N-tert-Butvl 2-r3-amino-2-oxo-5-f3-chlorophenyl)-2.3.4i5-tetrahvdro-1 H- 

(Dbenzazepin-l-vll ethanoic acid amide 

The reduction was carried out with 1 equivalent of triphenylphosphine and water 
in tetrahydrofuran overnight at room temperature to give a foam in 95% yield. 
HRMS calc'd for CajH^NaOaCI: 400.1786. Found: 400.17876. 
25 I. N-tert-Butvl 2-r3-r3-r3-toM^ureidoV-2-oxo-5-f3-chlorophenvl)-2.3.4.5- 

tetrahvdro-1H-(1foenzazepin-1-vn ethanoic acid amide 

Prepared from a single diastereomer of the amino compound, which gave a 
diastereomer corresponding to the less polar isomer in Example 22K, M.P. 251 -253° C, 
85% yield. 

30 1 H-NMR (6, CDCI 3 , TFA): 1 .33 (s, 9H), 2.33 (s, 3H), 2.79 (m, 1 H), 2.96 (m, 1 H), 

3.33 (AB q , J AB =16, Av=150, 2H), 4.22 (m, 1H), 4.58 (m, 1H), 6.7-7.5 (m, 15H). 
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,3 C-NMR (6, CDCI,, TFA): 20.7, 28.0, 36.3, 43.4, 50.5, 53.4, 53.5, 121.4, 124.2, 
124.8, 125.1, 125.9, 127.2, 128.6, 129.5, 129.8. 130.0, 131.0, 134.1, 134.8, 137.2, 139.2, 
140.6,142.7,158.2,169.1,173.6. 

IR (cm. 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 533/535 (parent, CI^/CI 37 , 32/13), 155 (46), 119 (100), 103 (45). 
Anal, calc'd for C 30 H 33 N 4 O 3 CM/3H 2 O: C 66.84, H 6.29, N 10.39. Found: C 
66.90, H 6.25, N 10.32. 

EXAMPLE 26 

N-tert-Butyl 2-r3-r3-f3-ehloro P henvl^ur6 idoV2-oxo-5./3^h»oronhfinvn-2.3.4.5- 

tetrahvd-ro-1H-Mlbere azepln-1-vn ethanoic add amirfo 

Prepared from a single dlastereomer of the amino compound, which gave a 
diastereomer corresponding to the less polar isomer in Example 22K, M.P. 240-243° C, 
84% yield. 

'H-NMR (6. CDCI 3 , TFA): 1.33 (s, 9H), 2.79 (m. 1H), 3.02 (m, 1H), 3.34 (AB q , 
Jab=16, Av~143. 2H), 4.25 (m, 1H), 4.59 (m, 1H), 6.7-7.5 (m, 15H). 

,3 C-NMR (6, CDCL, TFA): 27.8, 36.6, 43.3, 44.0. 50.3. 53.4, 53.5, 121.2, 123.4, 
124.2, 124.7, 126.0, 126.8. 127.2. 129.5. 129.9. 130.0. 130.7. 131.1, 134.8. 135.5. 136.4. 
137.2. 139.2. 142.7. 157.3, 169.1, 173.9. 

IR (cm. 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 553/554/555/556/557 (parent+1 , CI 36 /CI 37 , 14/6/12/3/2). 309 (16). 
155 (60). 135 (30), 119 (100). 103 (42). 

Anal, calc'd for C^N^CIj-l/SHjO: C 62.26, H 5.52, N 10.01. Found: C 
62.32. H 5.38, IM 9.77. 

EXAMPLE 27 

N-tert-Butyl 2-r3-f3-f3-methoxyph e nvnureidoV.2-oxo-S-f3-chloroDhenvl1-g 3,A ,s. 
tetrahvdro-1H-mbenza7 epin-1-yt1 ethanoie acid amiria 

Prepared from a single diastereomer of the amino compound, which gave a 
diastereomer corresponding to the less polar isomer in Example 22K, M.P. 224-227°C, " 
80% yield. 

'H-NMR (tf, CDCI 3 . TFA): 1.32 (s, 9H), 2.77 (m, 1H), 2.97 (m, 1H), 3.31 (AB q , 
Jab-16, Av=157, 2H), 3.83 (s, 3H), 4.21 (m, 1H), 4.55 (m. 1H), 6.7-7.5 (m, 15H). 
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13 C-NMR (6, CDCI3, TFA): 27.9, 36.4, 43.4, 50.4, 53.4, 55.5, 1 09.9. 1 12.7, 1 16.4, 
124.2, 124.8, 126.0, 127.2, 129.4, 129.9, 130.0, 130.7, 131.1, 134.8, 136.1, 137.2, 139.3, 
142.7, 157.7, 169.1, 173.8. 

IR (cm." 1 , KBr): 1640 broad (C=0). 
5 FAB MS (%): 549/551 (parent, CI 35 /CI 37 . 45/17), 476 (23), 400 (22), 327 (25), 155 

(50), 135 (32), 119 (100), 103 (47). 

Anal, calc'd for C 30 H 33 N 4 O 4 CI: C 65.63, H 6.06, N 10.20. Found: C 65.73, H 

6.03, N 9.89. 

EXAMPLE 28 

10 N-tert-Butvl 2-r3.r3-f3-ethvlDhenvl^ureldo^-2-o xo-5-f3-chloroDhenvn-2.3.4.5- 

tefrahvdro-1H-(1lbenzazepin-1-vn ethanofc acid amide 

Prepared from a single diastereomer of the amino compound, which gave a 
diastereomer corresponding to the less polar isomer in Example 22K, M.P. 223-228°C, 
77% yield. 

1 5 1 H-NMR (6, CDCI,, TFA): 1 .21 (t, J=7, 3H), 1 .32 (s, 9H). 2.63 (q, J=7, 2H), 2.77 

(m, 1H), 2.98 (m. 1H), 3.31 (AB q , ^=16, Av=174, 2H), 4.23 (m, 1H). 4.58 (m, 1H), 6.7- 
7.5 (m, 15H). 

"C-NMR (6, CDCI3, TFA): 14.9, 27.9, 28.5, 36.4, 43.4, 50.4, 53.3, 53.4, 121.4, 
123.7, 124.2, 124.8, 126.0, 127.1, 127.2. 129.4, 129.9, 130.0, 131.0, 134.5, 134.8, 137.2, 
20 139.4,142.7,146.8,158.1,169.0,173.7. 

IR (cm.* 1 , KBr): 1640 broad (0=O). 

FAB MS (%): 547/549 (parent, CF/CI 37 , 92/35), 474 (60), 400 (55), 327 (72), 1 19 

(100). 

Anal, calc'd for C 31 H 35 N 4 0 3 CI: C 68.06, H 6.45, N 10.24. Found: C 67.98, H 
25 6.35, N 10.05. 

EXAMPLE 29 

A. S-Dhenvl-7-chloro-2.3.4.5-tetrahvdro-1 H- f 1 toenzazepin-2-one 
Prepared from the title compound of Example 25C as in Example 25D, M.P. 1 84- 

186°C, 58% yield. 

30 Anal, calc'd for C,„H 14 N0Cl: C 70.72, H 5.1 9, N 5.1 5. Found: C 71 .00, H 4.86, 

N 5.07. 

B. 3-Bromo-5-phenvl-7-chloro-2.3.4.5-tetrahvdro-1 H-(1 )benzazepin-2-one 
M.P. 220-223°C, 56% yield. 
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Anal. calc'd for C 16 H 13 NOCIBr. C 54.81, H 3.74, N 3.99. Found: C 61.79. H 
4.57, N 4.09. 

c - N-t-Butvl 2-f3-brom o-2-oxo-5-phenvl-7-chloro-2.3.4.5,-tetrahvdro-1 H- 
(1)benzazepin-1-vll ethanoic acid amide 
5 M.P. 125-1 30° C (from cyclohexane), 64% yield. 

Anal, calc'd for C 22 H 24 N 2 0 2 CIBr1/3 cyclohexane: C 58.61, H 5.74, N 5.70. 
Found: C 58.72, H 5.50, N 5.58. 

D. N-tert-Butvl 2-r3-a2ido-2-oxo-5-Dhenvl-7-chloro-2.3.4.S-tetrahvdro-1 H-m 
benzazepin-l-vllethanoic acid amide 
10 M.P. 167-170°C, 38% yield. 

Anal, calc'd for C 22 H 24 N 5 0 2 CM/3H 2 0: C 61.18, H 5.76, N 16.21. Found: C 
61.28, H5.56, N 15.91. 

E - N-tert-Butvl 2-r3-amin o.2-oxo-S-Dhenvl-7-chloro-2.3.4.5-tetrahvdro-1 H- 
(1) benzazepin-1-vll ethanoic acid amide 
15 Foam, 65% yield. 

HRMS calc'd for C 22 H 27 N 3 0 2 CI: 400.1786. Found: 400.17952. 
F - N-tert-Butvl 2-r3-f3-f3 -tolvnureido}-2-oxo-5-Phenvl-7-chloro-2.3.4.5- 
tetrahvdro-1H-m benzazepin-1-vll ethanoic acid amide 

Prepared from a single diastereomer of the amino compound, which gave a 
20 diastereomer corresponding to the less polar isomer in Example 22K, M.P. 155-1 60°C, 
82% yield. 

'H-NMR (6, CDCI3): 1.24 (s, 9H), 2.22 (s, 3H), 2.78 (m. 1H), 3.03 (m. 1H), 3,18 
(AB q , Jab" 1 6, A»^=279, 2H), 4.1 8 (m, 1 H), 4.57 (m. 1 H), 5.76 (bs, 1 H), 6.7-7.4 (m, 14H). 

"C-NMR (6, CDCIj): 21 .5, 28.5, 36.9, 44.2, 50.1 , 51 .7, 53.5, 1 1 6.9. 1 20.7, 1 23.8, 
25 126.2, 126.7.-128.5, 128.7, 129.0, 130.5, 133.1 , 138.8, 139.7, 140.1 , 141 .0, 155.3. 167.2, 
172.6. 

IR (cm/ 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 533/535 (parent, CP/CI 37 , 100/39), 460 (74), 400 (56), 327 (72), " 
119(68), 107(72), 91 (67). 
30 Anal, calc'd for C 30 H33N 4 O 3 CI1/3H 2 O: C 66.84, H 6.29, N 10.39. Found: C 

66.87, H 6.19, N 10.13. 

EXAMPLE 30 



WO 93/15059 



PCT/US92/10720 



-48- 

N-tert-Butvl 2-r3-f3-f3-chloroDhenvhureldoV2 -oxo-S-phenYl-7^hloro-2.3.4.5- 
tetrahvdro-1H-n>benzazepin-1-vn ethanoic a cid amide 

Prepared from a single diastereomer of the amino compound, which gave a 
diastereomer corresponding to the less polar isomer in Example 22K, MP. 234-236°C, 
5 83% yield. 

'H-NMR {6, CDCI 3 ): 1 .27 (s, 9H), 2.8-3.0 (m. 2H), 3.24 (AB qI ^=16, Av=274. 
2H). 4.21 (m, 1H). 4.55 (m, 1H), 5.76 (bs, 1H), 6.8-7.5 (m, 13H), 7.92 (bs, 1H). 

"C-NMR (6, CDCI 3 ): 28.7, 36.6, 44.3, 50.3, 52.0, 53.1 , 53.5, 1 17.0, 1 19.1 , 122.4, 
125.8, 126.2, 126.9, 128.5, 129.0, 129.6. 130.7, 133.2, 134.3, 139.6, 14010, 140.5, 140.9, 
10 155.0, 167.0, 173.0. 

|R (cm.-\ KBr): 1640 broad (C=0). 

FAB MS (%): 553/554/555/556/557/558 (parent, CP/CI 37 , 75/32/54/19/10), 400 
(100), 327 (82), 254 (83), 228 (73). 

Anal, calc'd for C 29 H 30 N 4 O 3 Cl 2 -1/3H 2 O: C 62.26, H 5.52, N 10.01. Found: C 

15 62.49, H 5.40, N 9.70. 

EXAMPLE 31 

N-tert-Butvl 2-r3-f3-f3-tolvnureido>-2-oxo-5-f4-fluorophenvl>- g,3-4.5-tetrahvdro- 

IH-mbenzazepin-1-vll ethanoic acid amide 

A. 4-(4-FluorophenvlWI .2.3.4-tetrahvdr onaphth-1-one oxime 
20 Prepared as in Example 22 above from the known 4-(4-fluorophenyl)-1 ,2,3,4- 

tetrahydronaphth-1-one (see Koptyug, V.A. and Andreeva, T.P., ?h Omanich. Khim.. 
Z, 2398-2403 (1971)) as shown in Scheme 5 in 93% yield. M.P. 154-158°C (from ethyl 
acetate/hexane). 

'H-NMR (S, CDa 3 ): 2.0-2.3 (m, 2H), 2.84 (m. 2H), 4.13 (m, 1H), 6.9-7.3 (m, 7H). 
25 7.97 (m, 1 H), 9.36 (bs, 1 H). 

"C-NMR (6, CDCI 3 ): 21.3, 29.5, 44.3, 115.2, 115.5, 124.1, 127.1, 129.2, 129.6, 
129.8. 129.9. 130.7, 139.4, 141.4, 155.1. 163.2. 

!R (cm. 1 , KBr): 1602 (C=N). 

MS (%): 255 (parent, 100), 238 (42), 183 (23). 
30 HRMS calc'd for C ie H 14 N0F: 255.10595. Found: 255.10679. 

B. S-f4-nuorophenvlV2.3.4.S-tetrahvdro-1H-n)benzazepin-2-one 

Prepared from the title compound of Example 31A as in Example 22F in 48% 
yield, M.P. 209-212° C (from 2-propanol). . 
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'H-NMR {s, CDCJ 3 ): 2.4-2.6 (m, 4H) 40 (m 1H , ^ 
(bs, 1H). " h 43 (m ' 1H >' 6 7 5 and 7.0-7.3 (m. 8Hj, 8.41 

^zx^r - ~- - 

!R (cm."', KBr): 1680 (C=0). 

MB C%): 255 (parent, 83). 213 (29). 200 (100). 198 (55) ,83,2* 
Anal, calc'd for C 16 H, 4 NOF; C 75.28 H553 LL l 
N 5.35. h 6 53 ' 5 49 - Pound: C 75.20, H 5.50 

135.8. 136 ,. V ,30A ,30S ' ,34 - 9 - 

'R (cm. ', KBr): 1690 (C-O) ' ' 

• ^ *"* ^ » '-». 226 000,. ,00 ,60, 198 

r S C, ; H " N0 ^ *«* 33 3 .0„0 9 . 

M.P. 2,5-220.0 prom cycohexane,.^^ 

r* ,i5 - 4 - m - ? - 

« (=".. '. KBr): ,660 (C-O). * 14 ° 9 ' 163 6 ' 16B ' 9 - 

30 W«* » S.^ ^ ^ ^ 346/348 

,,, N Tj J 0. C " d,OrC " WBrF: C — ."-1.N6.6. Found: oaMBiH 
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M P 75-85°C, mixture of diastereomers, 92% yield. 
5 3.6.3.77,3. 9 1.4.,2.4.3 2 . a nd4.69 ( mu WP .e te «o, 2 H»d*e reI naIn l n g aHs, 9 n a 0.6.0 

(broad singlets, 1H). 6.6 and 6.9-7.4 (m, 8H). „„„. raBB45 B8 2 68.9, 

13 C-NMR (a, COO,,): 28.6, 36.9, 39.9, 41.1, 43.2. 61 A 63.6J 

yazepin-l-vD ethp "" ift » dd amide 

^"^e^d^^ 

^a 95 oC,32%y.s l d, i somerA^an l s OP rcp^e*«.nso.ub1e.rnp216^5C.32% 
yield, isomer B. 

* 3.90 (m. 1H), 4.17 ,AB, Jm .16. On=20. 2H). 4.87 <m. 1H>, 6.6 ^7.0-7.4 (m. 8H). 
IR (cm. ', KBr): 1680(C-O). 

MS (%): 384 (oarant+1, 100), 311 (44), 256 (19), 119 (20). 

^ 'H-NMR (a. OOCW: 1 * C 9H), 2.6 (m, 1H, 3.C3.4 ,m, 2H),2.61 <m. 1H), 4.1- 
25 4.3 (m, 2H). 6,12 (broad s. 1H). 6.8-7.4 (m, 8H). 8.78 ^ 

,3 C-NMR (d, CDC«: 22.8, 28.8, 43.2. 60.3, 61 A 63.3. 116 1, 11 
,28 1. 128.2. 129.4. 130.7. 136.6. 137A 140.1. 169.7. 162.9. 167.5. 168.7. 

30 m "^TcZZ^. C6,01,H6.33, N 9.43. — 062.00, 
H 6.61. N 9.37. 
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G. N-tert-Butvl 2-r3-(3-(3-tolvnureidoV2-oxo-S-f4-fluorophenylV-2.3.4.S- 
tetrahvdro-1H-(1)benzazepin-1-yl1 ethanoic acid amide 

Prepared from each of the above isomers: 

From isomer B, MP. 302-307°C, 69% yield. 
5 'H-NMR (5, CDCI 3 , TFA): 1 .34 (s, 9H), 2.34 (s, 3H), 2.85 (m, 1 H), 3.03 (m, 1 H), 

3.34 (AB„, ^=16, Av=147, 2H), 4.27 (m, 1H), 4.62 (m, 1H), 6.8-7.6 (m, 15H). 

,3 C-NMR (6, CDCI 3 , TFA): 20.4, 27.5, 36.6, 42.9, 50.6, 53.4, 53.6, 115.2, 115.5, 
121.5, 124.7, 125.3. 127.3, 127.4, 128.9, 129.5, 129.8, 131.0, 133.7, 136.1, 137.6, 139.1, 
140.8, 160.0; 169.2, 173.5. 
10 IR (cm.-\KBr): 1650 broad (C=0). 

FAB MS (%): 516 (parent,17), 340 (100), 267 (70), 239 (58), 212 (46). 

Anal, calc'd for C 30 H33N 4 O 3 F1/3H 2 O: C 68.95, H 6.49, N 10.72. Found: C 
68.89, H 6.31, N 10.59. 

From isomer A, M.P. 310-315°C, 55% yield. 
15 'H-NMR (<5, CDCI3, TFA): 1.35 (s, 9H), 2.32 (S, 3H), 2.93 (m, 2H), 4.4-4.7 (m, 

4H), 6.8 and 7.0-7.5 (m, 15H). 

"C-NMR (6, CDCI3, TFA): 20.5, 27.7, 40.9, 41 .2, 51 .5. 53.5, 53.8, 1 15.5, 1 15.8, 
121.7, 122.6, 125.4, 128.1, 128.9. 129.8, 129.9, 130.1. 130.2, 133.6, 133.7, 133.8, 137.4, 
138.3, 140.8, 158.3, 160.6, 163.9, 169.0, 173.8. 
20 IR (cm.-\ KBr): 1650 broad (C=0). 

FAB MS (%): 517 (parent+1, 2), 309 (15), 185 (20), 155 (58), 135 (45), 119 
(100), 103 (57). 

Anal, calc'd for CaoHjaN^F^HjCO,: C 65.81, H 6.34, N 10.07. Found: C 
65.63, H 6.07, N 10.36. 
25 EXAMPLE 32 

N-tert-Butvl 2-r3-(3-(3-chlorophenvl^ureido>-2-oxo-5-f4-fluoroDhenvlV-2.3.4.5- 
tetrahvd-ro-1H-c1)benzazepin-1-vn ethanoic acid amide 

Prepared from each of the above isomers in Example 31 F: 
From isomer B, M.P. 271-273°C, 78% yield. 
30 'H-NMR (<J, CDCI3TFA): 1.35 (s, 9H), 2.84 (m, 1H), 3.05 (m, 1H), 3.35 (AB q , 

Jab-16, Av=139, 2H), 4.30 (m, 1H), 4.64 (m, 1H), 6.8-7.6 (m, 15H). 
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"C-NMR (<J, CDC! 3 ,TFA): 27.5, 36.8, 43.0, 50.5, 53.4, 53.8, 115.3, 115.5, 121.5, 
123.7, 124.7, 127.1, 127.3, 127.4, 129.5, 129.8, 130.7, 131.0, 135.5, 136.0, 137.7, 

139.1, 157.5, 160.0, 163.3, 169.3, 173.9. 
IR (cm. 1 , KBr): 1650 broad (C=0). 

5 FAB MS (%): 536 (parent, 5.5), 340 (76), 267 (65), 239 (100), 212 (76), 127 (71). 

Anal, calo'd for C 29 H 30 N 4 O 3 FCM/3H 2 0: C 64.14, H 5.69, N 10.32. Found: C 
64.31, H 5.70, N 9.92. 

From isomer A, MP. 324-328°C, 28% yield. 

'H-NMR (6, CD 3 SOCD 3 ): 1 .20 (s, 9H). 2.03 (m, 1H), 2.75 (m, TH), 4.18 (m, 1 H), 
10 4.46 (AB q , ^=16, Av=146), 2H), 5.16 (m. 1H), 6.5-7.7 and 9.17 (m, 15H). 
IR (cm.* 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 537 (parent. 10), 309 (12), 233 (25), 155 (71), 135 (68), 119 (100), 
103(83). 

HRMS calc'd for C 29 H 30 N A 0 3 FCI: 537.2062. Found: 537.2056. 
15 Anal, calc'd for C 29 H 30 N 4 O 3 FCI«2H 2 CO3: C 56.32, H 5.18, N 8.48. Found: C 

56.87 (+0.55), H 4.98, N 8.86. 

EXAMPLE 33 

N-tert-Butvt 2-r3-f3-f3-methoxvphenvl>ureidoV-2-oxo-5-f4-fluoroDhenvlV-2.3.4.5- 
tetrahvdro-1 H-nibenzazepin-l-vTI ethanoic acid amide 
20 Prepared from each of the above isomers in Example 31F: 

From isomer B, M.P. 275-284° C, 60% yield. 

'H-NMR (6, CDCI 3 . TFA): 1.33 (s. 9H), 2.82 (m, 1H), 3.01 (m, 1H), 3.34 (AB q , 
Jab=16, Av=150, 2H), 3.87 (s, 3H), 4.26 (m, 1H), 4.61 (m, 1H), 6.8-7.5 (m, 15H). 

"C-NMR (6, CDCI 3 , TFA): 27.6. 36.6, 43.0. 50.5, 53.3, 53.7, 55.6, 115.2, 1 15.5, 
25 124.7, 127.3, 127.4, 129.4, 129.8, 130.7, 131.0, 136.1, 137.7, 139.1, 157.8, 160.0, 163.2, 

169.2, 173.7. 

IR (cm. 1 , KBr): 1650 broad (C=0). 

MS (%): 532 (parent,10), 340 (100), 267 (91), 239 (92), 212 (84). 
Anal, calc'd for C^^OJF'l/ZHfi: C 66.90, H 6.30, N 10.40. Found: C 
30 67.09, H 6.08, N 10.27. 

From Isomer A, M.P. 317-320°C, 21% yield. 
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'H-NMR (6, CD3SOCD3): 1.20 (s, 9H), 2.16 (m, 1H), 2.91 (m, 1H), 3.66 (s, 3H), 
4.22 (m, 1H), 4.47 (AB q , J^-16. A*=146, 2H), 5.10 (m, 1H), 6.4-6.8, 7.0-7.5, 7.73, and 
8.91 (m, 15H). 

JR (cm.'\ KBr): 1650 broad (C=0). 

5 MS (%): 532 (parent, 5), 340 (68), 267 (77), 239 (86). 212 (66), 188 (44), 149 

(100), 123 (72). 

HRMS calc'd for C^N^F: 533.2556. Found: 533.2518. 
Anal, calc'd for C 30 H 33 N 4 O 4 F«2H 2 CO 3 : C 57.14, H 5.54, N 8.33. Found: C 
57.47, H 5.25, N 8^9 (+0.56). 

10 



EXAMPLE 34 

N-fert-Butyl 2-r3-(3-f3-toM)ureidoV2^y ft .« > .r2.fl U Qr Q ph^nvtV2.3.4.5-t e tr fl hY Hro- 
1H-mbenz azepin-1-vll ethanoie »cid amide 

15 A ' 4-(2-Fluorophenvn-1 .2.3.4-t etrahvdronaphth-l-one oyim* 

Prepared as in Example 31 above from the known 4-(2-fluorophenyl)-1 ,2,3,4- 
tetrahydronaphth-1-one (see Koptyug, V.A. and Andreeva, T.P., 2h. Organich. Khim., 
7, 2398-2403 (1971)) in 90% yield, M.P. 118-122o C (from ethyl acetate/hexane). 

Anal, calc'd for C 1fl H 14 NOF: C 75.28, H 5.53, N 5.49. Found: C 74.84, H 5 25 

20 N5.71. 

B ' 5-(2-Fluorophehvn-2.3.4 S. tetrahvdro.1 H-M Ibenzazen ln.g.nno 
Prepared from the title compound of Example 34A as in Example 31 above in 
43% yield, M.P. 210-213°C (from 2-propanol). 

Anal, calc'd for C, e H 14 N0F: C 75.28, H 5.53, N 5.49. Found: C 75.30. H 5.53 

25 N5.41. 

The remainder of the synthesis was earned out as described in Example 1 : 
C> 3-Bromo-5-(2-fluorophenv»-?.3.4.S-tetr a hvdr 0 .i H-H teen? ay pp in.9.™ Q 
M.P. 208-214°C (from methylene chloride/hexane), 48% yield, mixture of 
diastereomers. 

30 Anal, calc'd for C 16 H 13 NOFBr: C 57.51, H 3.92. N 4.19. Found: C 57.60, H 

3.66, N 4.35. 

D - N±BytyJ 2-f3-bromo-2-oxo-5-f2-fluoro phenvlV9 .a 4 , 5-tetrahvdro-i H. 

mbenzaze pin-l-vH ethanoie acid amide 
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M.P. 85-90°C (from isopropyl ether/hexane), 100% yield. 
HRMS calc'd for C 22 H 24 BrFN 2 0 2 : 446.0999. Found: 446.10136. 

E. N-tert-Butvl 2-r3-a2}do-2-oxo-S-f2-fluoroDhenvn -2-3-4.S-tetrahvdro-1 H- 

(1foenzazepin-1-vn ethanoic acid amide 
5 Mixture of diastereomers, 80% yield. 

HRMS calc'd for C 22 H 24 N 5 0 2 F: 409.1914. Found: 409.19362. 

F. N-tert-Butvl 2-r3-amino-2-oxo-S-f2-fluorophenvlV 2.3.4.5-tetrahvdro-1 H- 
(Hbenzazepin-l-vll ethanoic acid amide 

From the mixture of diastereomers, one isomer was isolated by crystallization 
10 from ethyl acetate, MP. 190-195°C, in 22% yield. 

Anal, calc'd for C 22 H 26 N 3 0 2 F: C 68.91, H 6.83, N 10.96. Found: C 68.93, H 
6.81, N 10.90. 

G. N-tert-Butvl 2-r3-f3-f3-tolvnureidoV2-oxo-5-f2 -fluoroDhenvn-2.3.4.5- 
tetrahvdro-1H-mbenzazepin-1-vn ethanoic acid amide 

15 One isomer was obtained from the title compound of example 34F, M.P. 285- 

300°C. 79% yield. 

1 H-NMR (S, CDCl 3 ,TFA): 1.35 (s, 9H), 2.34 (s, 3H), 2.71 (m, 1H), 3.02 (m, 1H), 
3.44 (AB q , Jab=17, Av=230, 2H), 4.48 (m, 1H), 4.62 (m, 1H), 6.8-7.6 (m, 15H). 

,3 C-NMR (d. CDCI 3 ): 20.5. 27.6, 37.0, 39.5, 50.8, 53.6, 53.7, 1 1 6.1 , 1 1 6.4, 121 .4, 
20 123.7, 124.0, 125.1, 126.2, 127.9, 128.7, 129.1, 129.2, 129.3. 129.5, 129.8, 131.7, 136.1, 
138.8, 140.7, 169.2, 173.7. 

!R (cm/ 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 517 (parent+1, 56), 311 (55), 255 (47), 212 (42), 119 (100). 
Anal, calc'd for C 30 H 33 N 4 0 3 F: C 70.33, H 6.44, N 10.85. Found: C 70.30, H 
25 6.28, N 10.85. 

EXAMPLE 35 

N-tert-Butvl 2-f3-f3-r3-chlorophenvl^ureidoV2-oxo- S-f2-fluorophenvn-2.3.4.5- 
tetra-hvdro-1H-mbenzazepin-1-vn etha noic acid amide 

One isomer was obtained, M.P. 270-283° C, 82% yield. 
30 'H-NMR {6, CDCI 3 , TFA): 1.36 (s, 9H), 2.72 (m, 1H), 3.04 (m. 1H), 3.55 (AB„, 

Jm-17, Av=219, 2H), 4.50 (m. 1H), 4.64 (m, 1H), 6.8-7.6 (m, 15H). 
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13 C-NMR (6. CDCl 3 ,TFA): 27.6. 37.2, 39.6, 50.7, 53.6, 53.8, 1 16.2, 1 16.5, 121 .2, 
123.4, 123.8, 124.0, 126.3. 126.3, 126.8, 128.0, 129.1 . 129.2, 129.3, 129.5, 130.6, 131 .7, 
135.5, 136.2, 138.9, 157.4, 169.3, 174.1. 

IR (cm. 1 , KBr): 1650 broad (C=0). 
5 FAB MS (%): 537 (parent* 1. 14), 311 (17), 238 (16), 195 (17), 155 (55), 110 

(100). 

Anal, calc'd for C 29 H 30 N 4 O 3 FCI: C 64.86, H 5.63, N 10.43. Found: C 64.90, H 
5.38, N 10.20. 

* EXAMPLE 36 

10 N-tert-Butvl 2-f3-f3-(3-methoxvDhenvnureidoV2-oxo-5-(2-fluoroDhenv n-2.3.4.5- 

tetrahvdro-1H-Mlbenzazepin-1-vn ethanoic acid amide 

One isomer was obtained from the title compound of Example 34F, mp 265- 
280° C, 83% yield. 

'H-NMR (6, CDCI 3> TFA): 1.35 (s, 9H). 2.74 (m. 1H). 3.02 (m, 1H), 3.61 (AB q , 
15 Jab=16, Av=229, 2H). 3.87 (s. 3H), 4.52 (m. 1H). 4.64 (m. 1H), 6.8-7.5 (m, 15H). 

13 C-NMR (<J, CDCI 3 ): 27.6, 37.0. 39.5, 50.7, 53.5. 53.8, 55.6. 1 16.4, 122.7, 123.7, 
124.0, 126.2, 127.9, 129.1, 1295, 129.3, 129.5, 130.7, 131.7, 138.8, 157.7, 169.3, 174.0. 
IR (cm.-\ KBr): 1650 broad (C=0). 

MS (%): 533 (parent+1,15), 311 (18), 195 (60), 155 (59), 135 (64), 110 (100), 
20 103 (85). 

Anal, calc'd for C 30 H 33 N 4 O 4 F»1/4H 2 O: C 67.09, H 6.29, N 10.43. Found: C 
67.12, H 6.02, N 10.42. 

EXAMPLE 37 

N-tert-Butvl 2-f3-(3-(3-tolvl^ureidoV-2-oxo-5-f4-chlorophenvn-2.3.4.5-tetrahvdro- 
25 1H-(1)benzazep1n-1-vn ethanoic acid amide 

A. 4-(4-ChlorophenvlM .2.3.4-tetrahvdronaphth-1-one oxime 

Prepared as in Example 31 above from the known 4-(4-chlorophenyl)-1 ,2,3,4- 
tefrahydronaphth-1-one (see Koptyug, V.A. and Andreeva, T.P., Zh. Organich. Khim., 
7, 2398-2403 (1971)) in 79% yield, MP. 150-154°C (from ethyl acetate/hexane). 
30 Anal, calc'd for C 16 H 14 NOCI: C 70.72, H 5.19, N 5.15. Found: C 70.70, H 5.37, 

N5.08. 

B. 5-f4-Chlorophenvn-2.3.4.S-tefrahvdro-1 H-(1 lbenzazepin-2-one 
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Prepared from the title compound of Example 37A as In Example 31 above In 
31% yield, MP. 209-212°C (from ethyl acetate/hexane). 

Anal, calc'd for C la H 14 N0CI: C 70.72, H 5.1 9, N 5.1 5. Found: C 71 .01 , H 5.1 0, 

N5.22. 

.5 The remainder of the synthesis was carried out as described in Example 1: 

C. 3-Bromo-5-f4-chloroDhenvn-2.3.4.5-tetrahydro-1 H-f 1 )benzazepin-2-one 
MP. 194-198°C (from methylene chloride/hexane), 20% yield, mixture of 

diastereomers. 

Anal, calc'd for C 18 H 13 NOCIBr«H 2 0: C 52.13, H 4.10, N 3.80«Fbund: C 52.24, 
10 H 4.10 (+0.66), N 3.81. 

D. N^t-Butyl 2-f3-bromo-2-oxo-5-(4-chloroDhenvl>-2.3.4.5.-tetrahvdro-1H- 

(Dbenzazepin-l-vllethanoic acid amide 

MP. 120-1 30 °C (from cyclohexane), 75% yield. 

Anal, calc'd for C 22 H 24 N 2 O 2 BrCI»2/3H 2 0: C 55.54, H 5.37, N 5.89. Found: C 
15 55.45, H 4.82 (-0.55), N 5.93. 

E. N-tert-Butvl 2-r3-azido-2-oxo-5-r4-chlorophenviV-2.3.4.5^etrahvdro-1 H- 
(Dbenzazepin-l-vn ethanoic acid amide 

MP. 158-168°C, mixture of diastereomers, 75% yield. 
Anal, calc'd for C^H^NbOjCI-I/SHjO: C 61.18, H 5.76, N 16.21. Found: C 
20 61.03, H 5.59, N 15.81. 

F. N-tert-Butvl 2-r3-amino-2-oxo-5-(4-chiorophenvlV2.3.4.5-tetrahvdro-1 hi- 
fi )benzazepin-1-yl1 ethanoic acid amide 

The mixture of diastereomers was separated into an ethyl acetate insoluble, 1 3% 
yield, isomer A and an ethyl acetate soluble foam, 82% yield, isomer B. 
25 Isomer B: 

HRMS calc'd for C^H^NaOjCI: 399.1708. Found: 399.16959. 

G. N4ert-Butyl 2-r3-f3-f3-tolvnureidoV2-oxo-5 -f4^hlorophenvlV2.3.4.S- 

tetrahvdro-1H-f1)benzazeDin-1-vn ethanoic acid amide 

One isomer was obtained from isomer B above, MP. 303-310°C, 88% yield. 
30 1 H-NMR (6, CDCI 3 ): 1 .33 (s, 9H), 2.33 (s, 3H), 2.89 (m, 1 H), 3.00 (m, 1 H), 3.35 

(AB q , J AB =16, Av=159. 2H), 4.23 (m, 1H), 4.59 (m, 1H), 6.8-7.6 (m, 15H). 
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"C-NMR (6, CDCI 3 ): 20.5, 27.7, 36.6, 43.1, 50.5, 53.5, 121.4, 124.7. 125.2, 
129.1, 128.7, 129.0, 129.4. 129.8, 129.9, 131.0, 133.1, 137.3. 139.0, 139.2, 140.7, 158.1. 
169.0, 173.5. 

IR (cm. 1 , KBr): 1650 broad (C=0). 

5 FAB MS (%): 356 (56), 261 (67), 188 (70), 133 (100), 57 (77), 28 (96). 

Anal, calc'd for C 30 H M N 4 O 3 CI: C 67.60. H 6.24, N 1 0.51 . Found: C 67.68, H 
6.19, N 10.41. 

EXAMPLE 38 

N-tert,Butvl 2-r3-f3-f3-chloroDhenvl\urAi doV2-oxo-5./4-chloroDhenYlVP i a i ^ | K. 
10 tetra-hvdro-IH-mbenzara pin-1-vn ethanoic acid amida 

One isomer was obtained from isomer B in Example 37F, M.P. 304-307°C, 36% 

yield. 

'H-NMR (6, CDCI3, TFA): 1.32 (s, 9H), 2.87 (m, 1H), 3.02 (m. 1H), 3.41 (AB q , 
Jab=16, Av=151, 2H), 4.23 (m, 1H), 4.58 (m, 1H), 6.8-7.6 (m, 15H). 
15 "C-NMR (J, CDCI3, TFA): 27.8, 43.1, 50.4. 53.5, 124.7, 127.2, 128.7, 129.0, 

129.4, 129.9, 130.7, remaining carbons not visible in this scan. 
IR (cm. 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 356 (48), 261 (43), 188 (44). 153 (100), 125 (45). 90 (52), 67 (63) 
28(47). 

20 Anal, calc'd for C^oN^CVI^O: C 61.92, H 5.55, N 9.96. Found: C 

61.95, H 5.31, N 9.90. 



EXAMPLE 39 
N-tert-Butyl g^Sjajpetho*^^ 

tetrahydro-IH-mbenzaz epin-l-vn ethanoic acid amide 

One isomer was obtained from isomer B in Example 37F, M.P. 303-307°C, 65% 

yield. 

'H-NMR {6, CDCI3TFA): 1.32 (s, 9H), 2.85 (m, 1H), 3.00 (m, 1H), 3.35 (AB„, 
Jab=16. Av=161. 2H). 3.85 (s, 3H), 4.20 (m. 1H), 4.55 (m, 1H). 6.8-7.5 (m, 15H). 

,3 C-NMR (6, CDCI3): 27.7, 36.6, 41 .3, 43.1 , 50.5, 53.4, 55.6, 122.7, 124.7, 127.1 . 
128.7, 129.0. 129.4, 129.9, 130.7, 131.0, 133.1, 137.4, 139.0, 139.2, 169.1, 173.9, 174.l! 
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IR (cm. 1 , KBr): 1650 broad (C=0). 

MS (%): 548 (parent-1 ,2), 356 (32). 283 (37), 255 (34), 28 (100). 

Anal, calc'd for C 30 H33N 4 O 4 CI«1/3H 2 O: C 64.92, H 6.14, N 10.04. Found: C 
65.19, H 5.93, N 9.99. 
5 EXAMPLE 40 

N-tert-Butvl 2-r3-f3-f3-toM>ureidoV2-oxo-5-f4-methv!Dhenvn-2.3.4.5-te trahvdro- 
1H-f1)benzazepin-1-vn ethanoic acid amide 

A. 4-{4-MethvlphenvlV1 .2.3.4-tetrahvdronaphth-1-one oxime 

Prepared as in Example 31 above from the title compound of Example 40Afrom 
10 the known 4-(4-methylphenyl)-1,2,3,4-tetrahydronaphth-1-one (see Koptyug, V.A. and 
Andreeva, T.P., Zh. Organich. Khim., 7, 2398-2403 (1971)) in 94% yield, M.P. 97-101 °C 
(from ethyl acetate/hexane). 

Anal, calc'd for C 17 H 17 NO: C 81.24, H 6.82, N 5.57. Found: C 81.03, H 6.63, 

N 5.57. 

15 B. 5-(4-MethvlphenvlV2.3.4.5-tetrahvdro-1 H-f 1 lbenzazepin-2-one 

Prepared from the title compound of Example 40A as in Example 31 above in 
41% yield, M.P. 178-181 °C (from ethyl acetate/hexane). 

Anal, calc'd for C 17 H„NO: C 81.24, H 6.82, N 5.57. Found: C 80.80 (-0.44), 
H 6.63. N 5.51. 

20 The remainder of the synthesis was carried out as described in Example 1 : 

C. 3-Bromo-5-f4-methvlphenvn-2.3.4.5-tetrahvdro-1H-nVbenzazepin-2-one 
M.P. 168-176°C, 68% yield, mixture of diastereomers. 

D. N-t-Butvl 2-r3-bromo-2-oxo-5-f4-methvlphenv1V2.3.4.5.-tetrahvdro-1 hi- 
fi lbenzazepin-1-vllethanoic acid amide 

25 M.P. 128-138°C (from hexane), 56% yield. 

Anal, calc'd for C^H^NjOjBr: C 62.31, H 6.14, N 6.32. Found: C 62.49, H 
6.21, N 6.28. 

E. N-tert-Butvl 2-r3-azido-2-oxo-5-f4-methvlphenvlV2.3.4.5-tetrahvdro-1 H- 
(1>benzazepin-1-vll ethanoic acid amide 

30 M.P. 55-65° C, mixture of diastereomers, 75% yield. 

Anal, calc'd for C^H^NgCVI/SHaO: C 67.13, H 6.78, N 17.02. Found: C 
67.09, H 6.67, N 16.81. 
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F. N-tert-Butvl 2-f3-amino-2-ox o-5-(4-methvlDhenvU-2.3.4.5-tetrahvdro-1 H- 
mbenzazepin-l-vll ethanoic acid amide 

The mixture of diastereomers was separated into an ethyl acetate insoluble, mp 
292-295°C, 5.4% yield, isomer A and an isopropyl ether insoluble, MP. 150-170°C, 
5 12% yield, Isomer B. 
Isomer A: 

HRMS calc'd for C 23 H 29 N 3 0 2 : 379.2253. Found: 379.22664 
Isomer B: 

HRMStcalc'd for C 23 H a9 N 3 0 2 : 379.2253. Found: 379.22455. 
10 Q. N-tert-Butvl 2-r3-f3-f3-tolvnureidoV-2-oxo-5-f4-methvlDhenvlV2.3.4.5- 

tetrahvdro-1H-f1^benza2eDin-1-vn ethanoic acid amide 

Prepared from each of the above isomers of Example 40F: 
From isomer B, M.P. 230-238°C, 29% yield. 

'H-NMR (6. CDCI 3 ): 1.27 (s, 9H), 2.21 (s, 3H). 2.80 (m. 1H), 3.00 (m, 1H), 3.21 
15 (AB q , Jab=16, Av=296, 2H), 4.22 (m, 1H), 4.58 (m, 1H), 6.07 (bs, 1H), 6.30 (bs, 1H), 
6.8-7.4 (m, 12H). 7.64 (bs, 1H). 

13 ONMR {6, CDCI 3 ): 21 .4, 28.5, 37.1 , 44.3, 50.1 , 51 .6, 53.7, 1 16.6, 123.2, 123.5, 
127.1, 127.7, 128.6, 128.8, 128.9, 129.0, 137.9, 138.2, 138.7, 139.0, 141.1, 156.4, 167.9, 
173.0. 

20 IR (cm:' , KBr): 1 650 broad (C=0). 

FAB MS (%): 513 (parent+1, 82), 440 (92), 234 9100), 208 (96), 119 (85). 
HRMS calc'd for C 31 H 3S N 4 0 3 : 512.27514. Found: 512.27474. 
From isomer A, M.P. 298-305° C, 68% yield. 

'H-NMR (<5. CDaSOCDa): 1.22 (s. 9H), 2.03 (m. 1H), 2.21 (s, 3H). 2.31 (s. 3H), 
25 2.82 (m, 1H). 4.45 (AB„, ^=16, Av=135, 2H), 4.24 (m. 1H), 4.99 (m, 1H), 6.5-7.3 (m, 
13H), 7.66 (bs, 1H), 8.67 (bs, 1H). 

13 C-NMR (6, CD 3 S0CD 3 ): 21 .2, 28.5, 41 .2, 49.6, 50.3, 51 ,1 , 1 14.7, 1 18.1 , 122.0, 
123.0, 125.9, 126.4, 126.5, 127.0, 127.6, 128.4. 128.5, 129.4, 137.6, 137.8, 139.0, 140.1, 
140.5,154.4.167.0,171.1. 
30 IR (cm. \ KBr): 1650 broad (C=0). 

FAB MS (%): 513 (parent+1, 10), 380 (100), 307 (56), 155 (46), 119 (98). 

Anal, calc'd for Cj^j^O, 5/4H 2 0: C 69.57, H 725, N 10.47. Found: C 69.55, 
H 7.05, N 10.42. 
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EXAMPLE 41 

N-tert-Butvl 2-r3-r3-(3-chloroDhenv»>ureidoV2-oxo-5-r4-methvlDhenvlV-2.3.4.5- 
tetrahvdro-1H-n)benzazepin-1-vl1 ethanoic acid amide 

Prepared from each of the above isomers in Example 40F: 
5 From isomer B, MP. 235-238° C, 65% yield. 

'H-NMR (S, CDCI 3 ): 1.30 (s, 9H), 2.21 (s, 3H). 3.0 (m, 2H), 3.36 (AB qI ^=16, 
Av=291, 2H), 4.30 (m, 1H),4.64 (m, 1H), 6.7-7.5 (m, 13H), 7.57 (bs, 1H), 8.06 (bs, 1H). 

,3 C-NMR (6, CDCI 3 ): 21 .5, 28.7, 36.8, 44.5, 50.5, 51 .9, 53.2, 1 16.9, 1 19.0, 122.1, 
123.4, 124.2, 126.1, 127.1, 127.2, 127.3, 127.8, 128.1, 128.2, 129.0, 129i5, 130.9. 137.9, 
10 138.3,140.7,141.1,141.6,155.2,167.4,173.3. 

IR (cm.* 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 533 (parent+1. 35), 460 (67), 262 (37), 234 (100), 208 (85), 105 

(36). 

Anal, calc'd for CmM^N^CI: C 67.60, H 6.24, N 10.51. Found: C 67.50, H 
15 6.59, N 10.34. 

From isomer A, MP. 253-263°C, 68% yield. 

'H-NMR (d, CD 3 SOCD 3 ): 151 (s. 9H). 2.03 (m, 1H), 2.31 (s, 3H), 2.75 (m, 1H), 
4.20 (m, 1H), 4.44 (AB„, ^=16, Av=116), 2H), 4.96 (m, 1H), 6.5-7.3 (m, 13H), 7.59 
(bs, 1H), 8.17 (bs, 1H). 
20 ,3 C-NMR (S, CD3SOCD3): 21.2, 28.4, 106.9, 115.5, 115.6, 120.7, 122.9, 125.8, 

126.4, 127.0, 127.1, 128.3, 129.4, 129.9, 133.3, 137.5, 139.2, 140.3, 140.4, remaining 
carbons not visible in this scan. 

IR (cm. 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 533 (parent+1, 12), 335 (15), 234 920), 169 (67), 155 (33), 135 
25 940), 119 (100), 103 (57). 

HRMS calc'd for C 29 H 30 N 4 O 3 FCI: 532.2319. Found: 632.2312. 

EXAMPLE 42 

N-tert-Butvf 2-r3-(3-f3-methoxvDhenvl)ureidoV2-oxo-5-f4-^nethvlDhenvlV2.3.4.5- 
tetrahvdro-1H-(1)benzazepin-1-vn ethanoic acid amide 
30 Prepared from isomer B from Example 40F, MP. 233-236 °C, 60% yield. 

'H-NMR (6, CDCI 3 ,TFA): 1 27 (s, 9H). 2.20 (s, 3H), 2.85 (m, 1H), 3.10 (m, 1H), 
3.28 (AB„, J AB =16, Av=294, 2H), 3.68 (s, 3H), 4.24 (m, 1H), 4.65 (m, 1H). 6.8-7.5 (m, 
14H), 7.82 (bs, 1H). 
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"C-NMR (6, CDCI 3 ): 21.5, 28.6, 37.3, 44.4, 50.2. 51.7. 53.6. 55.1. 104.9, 108.8. 
111.6, 123.3. 124.7. 126.1. 127.1. 127.2, 127.7, 127.8. 128.2. 128.9. 129.0, 129.4, 130.8. 
137.9, 138.3, 140.6, 141.2. 155.2. 160.2, 167.5, 173.0. 

IR (cm. 1 , KBr): 1650 broad (C=0). 

5 FAB MS (%): 529 (parent+1 ,50), 456 (68), 307 (50), 262 (50), 234 9100), 208 

(92). 

Anal, calc'd for C 31 H 36 N 4 0 4 : C 70.43, H 6.86, N 10.60. Found: C 70.23, H 7.22, 
N 10.36. 

EXAMPLE 43 

10 N-tert-Butyl 2-r3-f3-f3-et hvlDhenvl^ureidoV2-oxo-5-r4-methvl 0 henvlV2.3.4.5- 

tetrahvd-ro-1H- mbenzazepin-1-vn ethanoic acid amide 

Prepared from isomer B from Example 40F, M.P. 210-214°C, 55% yield 

'H-NMR (6, CDCI 3 ): 114 (t, J=7, 3H), 1.26 (s, 9H), 2.20 (s, 3H), 2.52 (q, J=7, 
2H). 2.85 (m. 1H). 3.07 (m. 1H), 3.31 (AB q . ^=16. Av=293, 2H), 4.23 (m, 1H). 4.64 
15 (m, 1 H), 5.90 (bs, 1 H). 6.54 (bs. 1 H), 6.8-7.4 (m, 12H), 7.76 (bs, 1 H). 

13 CNMR (<y, CDCI 3 ): 16.0, 20.9, 21.5, 28.6, 37.2, 44.4, 50.3, 51.6, 53.6, 117.0, 
119.4. 122.3, 123.3. 124.6. 126.2, 127.2. 127.7. 128.2. 128.7, 129.0, 130.8. 137.9, 138.3, 
139.2, 141.2. 141.8, 145.2, 155.4, 167.6, 173.0. 

IR (cm/ 1 , KBr): 1650 broad (C=0). 

20 FAB MS (%): 527 (parent+1, 40), 454 (47), 380 (45), 307 (60), 262 (53). 234 

(100), 208 (60). 

Anal, calc'd for C 32 H M N 4 0 3 : C 72.98. H 7.27. N 10.64. Found: C 72.97, H 7.74 
(+0.47), N 10.39. 

HRMS calc'd for C 32 H 38 N 4 0 3 : 526.2877. Found: 526.28695. 
25 EXAMPLE 44 

N-tert-Butvt 243-r3-moM\ureidoV2-oxo ^(3.4^(^lorDDhen^W2.3 4.54etrahvdro- 
1H-mbenz azepin-1-vn ethanoic acid amide 

A - 4-(3.4-Dlchlorophenvn-1 .2.3.4-tetrahydronaphth-1-one oxime 
Prepared as in Example 31 A above from the known 4-(3,4-dichlorophenyl)- 
30 1,2,3,4-tetrahydronaphth-1-one (see Quallich, G.J., Williams, M.T., Friedmann, R.C. J. 
Org. Chem., 55, 4971-4973 (1991)) in 70% yield, M.P. 159-162°C (from methylene 
chloride/cyclohexane). 
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Anal. calc'd for C ie H 13 N0CI 2 : C 62.76. H 4.28, N 4.57. Found: C 62.41 , H 4.04, 

N 4.44. 

B. S-f3.4-DichlorcDhenvn-2.3.4.5-tetrahvdro-1 H-f1 lb enzazepin-2-one 
Prepared from the title compound of Example 44A as in Example 31 B above in 

5 89% yield, M.P. 191-194°C. 

Anal, calc'd for C, e H 13 NOCI 2 : C 62.76, H 4.28, N 4.57. Found: C 62.56, H 4.14, 

N 4.59. 

The remainder of the synthesis was carried out as described in Example 1: 

C. 3-Bromc>-5-(3.4-dichloroDhenvn-2.3.4.5-tetrahvdro-1H41^benzaz eDin-2-one 
10 M.P. 183-188°C (from ethyl acetate/hexane), 73% yield, mixture of 

diastereomers. 

HRMS calc'd for C, 8 H 12 NOBrCl 2 : 382.9477. Found: 382.9480. 

D. N-t-Butvl 2-r3-bromo-2-oxo-5-f3.4-dichlorophenvl>-2.3.4.5 .-tetrahvdro- 
1H-f1foenzazepin-1-ynethanoic acid amide 

15 M.P. 85-95, 92% yield. 

HRMS calc'd for CjjHjaNjOjBrClj: 496.0315. Found: 496.03341. 

E. N-tert-Butvl 2-r3-arido-2-oxc>-5-f3.4-dichlorophenvlV2.3.4.54etr ahvdro-1 H- 
(1>benzazepin-1-vn ethanoic acid amide 

M.P. 79-99°C, mixture of diastereomers, 91% yield. 
20 HRMS calc'd for C 22 H23N 5 0 2 CI 2 : 459.1225. Found: 459.12421. 

F. N-tert-Butvl 2-r3-amino-2-oxo-5-r3.4-diehlorophenvlV 2.3i4:S4etrahvdro-1 H- 
(Hbenzazepin-l-vll ethanoic acid amide 

Prepared by reduction with triphenylphosphine in aqueous tetrahydrofuran as 
a mixture of diastereomers, which was separated into an isopropyl ether insoluble, M.P. 
25 185-190°C, 31% yield, isomer A and a chloroform insoluble, M.P. 140-1 50°C, 1.5% 
yield, isomer B. 
Isomer A: 

Artal. calc'd for C 22 H 25 N 3 0 2 CI 2 : C 60.83, H 5.80, N 9.67. Found: C 60.91, H 
5.71 , N 9.46. 

30 G. N-tert-Butvl 2-f3-f3-f3-toM^ureidoV2-oxo-5-(3.4-dichlorophenvlV-2.3.4.5- 

tetrahvdro-1H-mbenzazepin-1-vn ethanoic acid amide 

Prepared from each of the above isomers from Example 44F: 
From isomer B, M.P. 299-301 °C, 58% yield. 
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'H-NMR (6, CD3SOCD3): 1.23 (s, 9H), 2.21 (s, 3H), 2.92 (m, 1H), 3.4 (m, 1H), 
3.42 (AB q , ^=16, Av=229, 2H). 4.35 (m, 1H), 4.58 (m, 1H), 6.6-7.6 (m, 14H), 8.75 (bs, 
1H). 

13 C-NMR {6, CDCI3): 21.2, 28.5, 42.8, 48.7, 50.3, 51.9, 60.3, 72.3, 114.8, 118.2, 
5 122.0, 124.4, 126.9, 127.2, 128.4, 128.5, 128.6, 129.1, 130.2. 130.8, 136.6, 137.8, 140.1, 
141.7, 144.0, 154.1, 166.8, 170.3. 

IR (cm. 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 566/568 (parent, CI 35 C1 37 , 4/2), 390 (25), 289/291 (42/40), 261 (50), 
188(60), 133t (1 00), 57 (65). 
10 HRMS calc'd for C 30 H 32 N 4 O 3 CI 2 : 566.1845. Found: 566.1861. 

From isomer A, M.P. 331-334°C, 90% yield. 

'H-NMR (S, CD 3 SOCD 3 ): 1.20 (s, 9H), 2.10 (m, 1H), 2.20 (s, 3H), 2.82 (m, 2H), 
4.12 (m. 1H). 4.46 (AB„, ^=16, Av=150, 2H). 5.04 (m. 1H), 6.5-6.7 and 7.0-7.8 (m. 
14H), 8.68 (bs, 1H). 
15 IR (cm. 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 567 (parent, 1), 309 (6), 233 (17), 157 (100), 135 (23), 119 (58), 
103 (28). 

Anal, calc'd for C 30 H 32 N,O 3 CI 2 : C 63.49, H 5.68, N 9.87. Found: C 63.82, H 
5.60, N 9.60. 

20 EXAMPLE 45 

N-tert-Butvl 2-r3-r3-f3- chloroDhenvl)ureidoV-2-oxo-5-f3.4-dichloroDhenvl1-2.3.- 
4.5-tetrahvdro-1H-rnbenzazepin-1-vn ethanoic acid amide 

Prepared from isomer A in Example 44F, M.P. 329-332° C, 86% yield. 

'H-NMR (6, CD 3 SOCD 3 ): 1.20 (s, 9H). 2.08 (m, 1H), 2.80 (m, 1H), 4.20 (m, 1H), 
25 4.47 (AB q , ^=16, Ai^=147), 2H), 5.10 (m. 1H), 6.5-7.8 (m, 14H), 8.99 (bs, 1H). 

"C-NMR (<$, CD 3 SOCD 3 ): 28.9, 49.9. 50.8. 51.4. 56.1. 60.7, 72.7, 85.2. 116.4, 

117.4, 121.3, 123.7. 127.18, 122.22, 128.0, 129.6. 130.1, 130.7, 131.18, 131.22, 133.6, 

138.5, 140.7. 142.1, 142.3, 154.6. 167.5, 171.3. 
IR (cm. 1 , KBr): 1650 broad (C=0). 

30 FAB MS (%): 385 (35), 233 (18), 155 (56), 135 (35), 119 (100), 103 (44). 

Anal, calc'd for C 29 H 29 N 4 0 3 CI 3 : C 59.24, H 4.97, N 9.53. Found: C 59.52, H 
4.92, N 9.23. 
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EXAMPLE 46 

N-tert-Butyl 2-f3-f3-f3^ethox\^henvl)ureldoV2-oxo-5-(3.4-dichloroDhenvlV2.3.4.5- 
tetrahydro-IH-M^benzazepin-l-vll ethanoicacld amide 

Prepared from isomer A in Example 44F, M.P. 324-327° C, 92% yield. 
5 1 H-NMR (6, CD 3 SOCD 3 ): 1 .20 (s, 9H), 2.08 (m, 1 H), 2.83 (m, 1 H), 3.67 (s, 3H), 

4.22 (m. 1H), 4.47 (AB„, J AB =16, Av=149, 2H), 5.14 (m, 1H), 6.4-7.7 (m, 14H), 8.77 (bs, 
1H). 

"C-NMR (S, CD 3 SOCD 3 ): 28.9, 49.8. 50.8. 51.4, 55.3. 60.7. 72.7. 103.7. 107.3. 
110.3, 123.6, 123.7, 127.1, 127.2, 128.0, 129.6, 129.9. 130.0, 131.1, 13*2, 131.7, 138.6, 
10 140.8, 141.8, 142.4, 154.7, 160.1, 167.5, 171.4. 
IR (cm/ 1 , KBr): 1650 broad (C=0). 

MS (%): 583 (parent, 1), 456 921), 293 925), 279 (27), 233 939), 157 (100), 156 
(94), 154 (53), 135 (60), 119 (100), 103 (90). 

Anal, calc'd for C 30 H 32 N 4 O 4 CI 2 : C 61.75, H 5.53, N 9.60. Found: C 61.81, H 
15 5.35, N 9.37. 

EXAMPLE 47 

N-tert-Butvl 2-f3-f3-f3-tolyl)ureidoV2-oxo-5-Dhenvl-8-methvl-2.3.4.5-tetrahvdro- 
1H-(1)benzazepin-1-vn ethanoic acid amide 

A. 8-Methvl-1 -naphthol 

20 Prepared from the known (J. Chem. Soc, C, (1966) 523) 8-hydroxymethyl-1- 

naphthol by hydrogenolysis using 0.1 equiv. of 20% palladium hydroxide on carbon 
(Pearimann's catalyst) in ethanol at 45 psi hydrogen for 4 hours in quantitative yield, 
M.P. 56-59°C. 

B. 4-Phenvl-7-methyl-1 .2.3.4-tetrahydronaDhth-1-onea nc tt-phenvl-8-methvl- 
25 1 .2.3.4-tetrahvdronaphth-1-one 

Prepared from 8-methyH -naphthol using the procedure described above in 
Example 31 from Koptyug, V.A. and Andreeva, TP., 2h. Organich. Khim., 7, 2398-2403 
(1971) The products were separated by chromatography on silica gel using 
hexane/ethyl acetate as eluant and crystallized separately from methanol. X-ray 
30 analysis of single crystals of both compounds, grown in methanol, established the 
structures of the two isomers. 

7-Methyl isomer, M.P. 72-74°C. 
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'H-NMR (6, CDCI 3 ): 2.2-2.8 (m, 4H), 2.36 (s, 3H), 4.25 (m, 1 H), 6.8-7.4 and 7.90 
(m, 8H). 

13 C-NMR (6, CDCI3): 21.0, 32.0, 36.8, 45.0, 126.7, 126.9, 127.2, 128.4, 128.6, 

129.5, 132.6, 134.6, 143.5, 143.9, 198.4. 
5 |R (cm/ 1 , KBr): 1681 (C=0). 

MS (%): 236 (parent, 100), 194 (70), 165 (50). 

Anal, calc'd for C 17 H ie O: C 86.40, H 6.82. Found: C 86.39, H 6.76. 

8-Methyl isomer, MP. 60-63°C. 

'H-NMR (6, CDCI 3 ): 2.2-2.7 (m, 4H), 2,68 (s, 3H), 4.28 (m, 1H), 6.8-7.3 (m, 8H). 
10 "C-NMR (6, CDCI 3 ): 23.4. 31.2, 38.1, 46.1, 126.6, 126.8, 127.8, 128.6. 131.0, 

131 .6, 132.4, 141 .2, 144.1 , 147.3, 200.0. 
IR (cm. 1 , KBr): 1680 (C=0). 

MS (%): 236 (parent, 100), 208 (85), 165 (50). 
Anal, calc'd for C 17 H, e O: C 86.40, H 6.82. Found: C 86.77, H 6.66. 
15 Preparation of 5-phenvl-8 -methvl-2.3.4.5-tetrahvdro-1H-(1^benza2eDin-2-one : 

C 4-Phenvt-7- methvt-1 .2.3,4-tefrahvdronaphth-l-one oxime 
Prepared from 4-phenyl-7-methyl-1,2,3,4-tetrahydroaphth-1-one. 
M.P. 143-146°C, yield 72%. 
20 Anal, calc'd for C 17 H 17 NO: C 81.24, H 6.82, N 5.57. Found: C 81 .1 1 , H 7.02, 

N5.51. 

D. 5-phenvl-8- methvl-2.3.4.5-tetrahvdro-1 H-(1 lbenzazepin-2-one 
M.P. 230-234«»C, yield 28.5%. 

Anal, calc'd for C 17 H 17 NO: C 81 .24, H 6.82, N 5.57. Found: C 81 .25, H 6.89, 

25 N 5.54. 

The remainder of the synthesis was carried out as described in Example 1: 

E. 3-Bromo-5-phenvl-8-meth v|-2.3.4.S-tetrahvdro-1 H-f 1 1benzazepln-g-one 
M.P. 228-232°C, 46% yield. 

Anal, calc'd for C„H l6 NOBr»1/4H 2 0: C 61.00, H 4.97, N 4.1 8. Found: C61.07, 
30 H 5.01, N 4.38. 

F. N-t-Butvl 2-r3-bromo-2-oxo-5-phenvl-8-methvl-2.3.4.5.-tetrahvdro-1 H- 
(Dbenzazepln-l-vHethanolc acid amide 

M.P. 227-230°C, 36% yield. 
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HRMS calc'd for C 23 H 27 N 2 O a Br: 442.1249. Found: 442.12321. 

G. N-tert-Butyl 2-r3-az}do^2-oxo-S-phenvl-8-methvl-2.3.4.5-tetrahvdro-1 hi- 
fi )benzazepin-1-vn ethanoic acid amide 

MP. 112-115°C, 56% yield as a single diasteromer. 
5 Anal, calc'd for C^H^NsC^: C 68.13, H 6.71 , N 17.27. Found: C 68.40. H 6.82, 

N 17.12. 

H. N-tert-Butvl 2-r3-amino-2-oxo-5-phenvl-8-methvl-2.3.4.5-tetrahvdro-1 H- 
mbenzazepin-1-vn ethanoic add amide : 

Prepared as a single diastersomer corresponding to isomer B of Example 44F. 
10 M.P. 170-180°C, 75% yield. 

HRMS calc'd for C 23 H 29 N 3 0 2 : 379.2253. Found: 379.2267. 

I. N-tert-Butyl 2-r3-(3-f3-tolvnureldo>-2-oxo-5-phenyl-8-methvl-2.3.4.5- 
tetrahvdro-1H-mbenzazepin-1-vn ethanoic acid amide 

M.P. 232-238°C, 72% yield. 
• 15 'H-NMR (6. CDCI 3 ): 1 .26 (s, 9H), 2.21 (s, 3H), 2.30 (s. 3H), 2.64 (m, 1 H), 2.92 

(m, 1H), 3.12 (AB q , ^=16, Av=283, 2H), 4.15 (m. 1H), 4.50 (m, 1H), 6.10 (bs, 1H), 
6.2-7.2 (m, 14H). 

13 C-NMR (<y, CDCI 3 ): 21.0, 21.4, 28.5, 36.8, 43.8, 49.9, 51.5, 53.6, 116.3, 120.0, 
123.4, 125.2, 1265, 126.3, 128.2, 128.3, 128.6, 130.5. 135.1, 138.6. 139.0, 140.8. 141.9, 
20 155.4, 168.0, 173.0. 

IR (cm." 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 512 (parent, 77), 440 (100), 307 (72), 208 (68). 
Anal, calc'd for C 31 H 36 N 4 0 3 : C 72.63, H 7.08, N 10.93. Found: C 72.29, H 6.85, 
N 10.78. 

25 EXAMPLE 48 

N-tert-Butvl 2-f3-f3-f3-chlorophenvnureidoV-2-oxo-5-phenvl-8-methAd-2.3.4.5- 
tefrahvdro-1H-n)benzazepin-1-vn ethanoic acid amide 

Prepared from Example 47H, M.P. 155-165°C, 68% yield. 
'H-NMR (<f, CDCI 3 ): 1.29 (s, 9H). 2.33 (s, 3H). 2.8-3.0 (m, 2H), 3.32 (AB q , 
30 6, Av=285, 2H), 4.20 (m, 1 H), 4.56 (m, 1 H), 6.6-7.3 (m, 1 3H), 7.56 (bs, 1 H), 8.00 

(bs, 1H). 
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,3 C-NMR (<y, CDC! 3 ): 21.1, 28.7, 36.8. 44.0. 50.5. 51.9, 53.1. 60.4. 116.9. 118 9 
122.0. 124.8. 126.3, 126.4. 126.5. 128.3. 128.4. 129.5. 130.7, 134.2, 135.0. 139.1, 140.7, 
140.8, 142.0. 155.2. 167.4, 173.4. 

IR (cm. \ KBr): 1640 broad (C=0). 

5 FAB MS (%): 533/535 (parent+1 . CI 35 /CF, 6 9/26). 460 (100). 307 (52). 234 (60). 

208 (70). 

Anal, calc'd for C^N^CI: C 67.60. H 6.24. N 10.51. Found: C 67.27 H 
6.06, N 10.23. 

EXAMPLE 49 

10 6-Phenvt-9-methvl-2.3.4 K.t^ hvdro.1 H.n ^ On2a2epin .^ no 

Prepared as in Example 31 from 4-phenyl-8-methyl-1.2.3.4-tetrahydronaphth-1- 

one. 

A - 4-Phenyl-8-methvM A3 4-tot rahvdronaphth.i.one oxim* 
M.P. 130-136°C, 73% yield. 

16 Anal, oalc'd for C 17 H 17 NO: C 81.24. H 6.82. N 5.57 Found: C 81.19. H 6 61 

N5.51. 

B - 5-phenyl-9-methvl-2.3.4 s.tet^ hvdro-1 H.M M^nzazenln-P-on., 
M.P. 154-1570C, 81% yield. ~~ 

Anal, calc'd for C 17 H 17 NO: C 81 .24, H 6.82, N 5.57. Found: C 81 .09 H 6 52 
20 N5.45. ' ' 

The remainder of the synthesis was earned out as described in Example 1 . 

C * 3-Bromo-5-phenYl-9-methvl-2 3 4.5-tetr a hvdm.1 H .f1^b e n y a^ p in.^n 0 

As a mixture of diastereomers. one of which had M.P. 240-243°C, 44% yield. 

Anal, calc'd for C 17 H ie NOBr: C 61 .83, H 4.88, N 4.24. Found: C6179 H4 57 
25 N4.09. ' 

The remaining material. 26% yield, was obtained as a mixture of diastereomers. 
and was combined with the above diastereomer in the next step. 

D - N ' t - But V | 2-r3-bromo-2-oxo-S^h e nvl.Q-m ethvl.2.3.4S-t < >fr a K Y w^_iu. 

n>benza?e pin-1-vl1ethanoic acid amfria 

30 The diastereomers were separated by chromatography on silica gel using 

hexane/ethyl acetate as eluant. then crystallized from methylene chloride/hexane: 
Isomer A, M.P. 199-202°C. 15% yield. 
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Anal. calc'd for C^H^OjBn C 62.31 , H 6.14, N 6.32. Found: C 62.60, H 

5.87, N 6.12. 

Isomer B, M.P. 227-230°C, 63% yield. 

Anal, calc'd for C 23 H 27 N 2 0 2 Bn C 62.31, H 6.14, N 6.32. Found: C 62.83 

5 (+0.52), H 6.48, N 6.22. 

E. N.tert.ButA^-r3-azido-2-oyo-5-ohenvl- 9-methvl-2.3.4.S-tetrahvdro-1 H-f 1 V 

benzazepln-1-vn ethanoic acid amide 

Obtained as a mixture of diastereomers. which were separated by 
chromatography on silica gel using hexane/ethyl acetate as eluant. 
10 Isomer A, oil, 18% yield. 

HRMS calc'd for C 23 H 27 N 5 0 2 : 405.2159. Found: 405.21724. 
Isomer B, M.P. 160-164°C, 76% yield. 

Anal, calc'd for C^H^NbOj: C 68.13, H 6.71, N 17.27. Found: C 68.09, H 6.71 , 

N 17.08. 

15 F. N-tert-BuM 2-r3-aminc-2-oxc-5-phe nyl-9-methvl-2.a.4.5-te^vdro-1 H-(1 V- 

berreazepin-1-vn e thanoic acid amide 

Each isomer from Example 49E was hydrogenated separately. 
Isomer A, oil. 

HRMS calc'd for C 23 H„U s 0 2 : 380.2331. Found: 380.23462. 
20 Isomer B, oil, 13% yield. 

HRMS calc'd for C 23 H 27 Ng0 2 : 380.2331. Found: 380.23276; 
G. N-tert-Butvl 2.r3-f3-f3-tolvnureido>-2-oxo-5-Dhen vt-9-methvl-2.3.4.5- 
tetrahvdro-1H-Mfoenzazepin-1-vn ethanoic acid amide 

Prepared from isomer A above, M.P. 221-223°C, 84% yield. 
25 'H-NMR (<J, CDCI 3 ): 1 .21 (s, 9H), 2.24 (s, 3H), 2.28 (s, 3H), 2.74 (AB q , J M -16, 

Av=135, 2H),2.82(m, 1H),2.95(m. 1H),4.14(m, 1H),4.51 (m, 1H),6.54 (bs,1H),6.8- 
7.3 (m, 13H), 7.78 (bs, 1H). 

,3 C-NMR [6, CDCI 3 ): 18.8, 21.5, 28.5, 35.8, 44.6, 50.0, 51.2. 53.5, 55.2, 116.9, 
120.6, 123.7. 126.3, 126.7. 128.4, 128.7. 128.8. 131.6, 135.8, 138.8, 139.1, 139.3, 139.9, 
30 141.3,155.4,168.0,174.7. 

IR (cm." 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 513 (parent+1, 27), 440 (100), 251 (37), 234 (65), 208 (50). 
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Anal. Calc'd for C 31 H 36 N 4 0 3 : C 72.63, H 7.08. N 10.93. Found: C 72.89, H 
7.02, N 10.90. 

EXAMPLE 50 

N-tert-Butvt 2-r3-r3-f3-methoxvDhenvl)ureidoV2-oxo-5-Dhenv»-9-nnethvl»2.3.4.5- 
5 tetrahvdro-1H-(1}benzazepin-1-vri ethanoic acid amide 

Prepared from isomer A in Example 49F, M.P. 162-167°C, 81% yield. 
'H-NMR (6, CDCI 3 ): 1.20 (s, 9H), 2.27 (s, 3H), 2.72 (AB q , ^=16. Av=141, 2H), 
2.75 (m, 1H), 2.92 (m, 1H), 3.71 (s, 3H), 4.20 (m, 1H), 4.48 (m, 1H), 6.5-7.8 (m, 15H). 
13 C-NMR (d, CDCI3): 18.8, 28.5, 36.0, 44.5, 50.0. 51.2, 53.4, 55.2, 105.3. 109.2, 
10 112.0, 126.3. 126.7, 128.4, 128.5, 128.7. 129.7, 131.6, 135.8, 139.3. 139.8. 140.3. 141.2, 
155.2, 160.3, 168.1, 174.6. 

IR (cm.- 1 , KBr): 1640 broad (C=0). 

FAB MS {%): 529 (parent+1, 35), 456 (100), 307 (44), 234 (62), 208 (54). 
Anal, calc'd for C 31 H 36 N 4 0 4 «3/4H 2 0: C 68.68, H 6.97, N 10.33. Found: C 
15 68.74, H 6.89, N 10.09. 

EXAMPLE 51 

N-fert-Butvl 243-f3-f3K;hlorophen^^ureidoV2-oxo-5-Dhenvl-9^nethvl-2.3.4.5- 
tetrahvdro-1H-(Hbenzazepin-1-vn ethanoic acid amide : 

Prepared from isomer A in Example 49F. M.P. 260-262°C, 77% yield. 
20 'H-NMR (<$, CDCI 3 ): 1 .20 (s. 9H). 2.30 (s, 3H), 2.80 (AB q , ^=16, Av=98, 2H), 

2.8-3.0 (m, 2H), 4.26 (m. 1H), 4.48 (m, 1H), 6.17 (bs, 1H). 6.8-7.3 (m, 12H), 7.56 (bs, 
1H),7.96 (m, 1H). 

13 C-NMR (6, CDCI3): 18.9, 28.5, 35.6, 44.7, 50.2, 51.5, 54.4, 117.1 , 119.2, 122.4. 
126.4, 126.7. 128.4, 128.5, 128.8, 129.7. 131.7. 134.4, 135.6, 139.3, 139.8, 140.6. 141.3. 
25 155.1, 167.4, 174.7. 

IR (cm/ 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 533/535 (parent, CI 35 /CI 37 , 23/8), 460 (100), 408 (68), 234 (85), 208 

(75). 

Anal, calc'd for C»iH M N«O s CI: C 67.60, H 6.24, N 10.51. Found: C 67.59, H 
30 625, N 10.18. 

EXAMPLE 52 

N-tert-Butvl 2-r3-(3-f3-ethvlDhenvnureido>-2-oxo-5-phenvl-9-methvl-2.3.4.5- 
tetrahvdro-1H-(1)benzazepin-1-vn ethanoic acid amide 
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Prepared from isomer A in Example 49F, MP. 222-224°C, 88% yield. 

'H-NMR {6, CDCI 3 ): 1.17 (t. J=7, 3H), 1.20 (s, 9H), 2.28 (s, 3H), 2.55 (q, J=7, 
2H), 2.72 (AB q , ^=16, Av=136, 2H), 2.76 (m, 1H), 2.92 (m, 1H), 4.20 (m, 1H), 4.50 
(m, 1H), 6.60 (bs, 1H), 6.8-7.3 (m, 14H). 
5 "C-NMR (6, CDCI 3 ): 15.6, 18.8, 28.5, 28.9, 36.0, 44.5, 50.0, 51.2, 55.4, 117.4, 

119.8, 122.8, 126.3, 126.7, 128.4, 128.5, 128.7, 128.9, 131.6, 135.8, 138.9, 139.3, 139.9, 
141.2,145.4,155.3,168.1,174.6. 

IR (cm.- 1 , KBr): 1640 broad (C=0). 

FAB MS (%): 527 (parent+1, 37). 454 (100). 307 (45), 234 (54), 208 (47). 
10 Anal, calc'd for C 32 H 39 N 4 0 3 : C 72.98. H 7.27, N 10.64. Found: C 72.77, H 7.24, 

N 10.27. 

EXAMPLE 53 
N-Methyltert-butvB-r3-f3-f3-tolvn^ 
(Dbenzazepin-l-vll ethanoic acid amide 
15 Prepared from N-m ethyl, N-tert-butyl 2-[3-amino-2-oxo-5-(phenyI)-2,3,4,5- 

tetrahydro-1H-(1)benzazepin-1-yll ethanoic acid amide as in Example 1, M.P. 140- 
150°C, 83% yield. 

1 H-NMR (<J, CDCI 3 ): 1 .30 (s, 9H), 2.19 (s, 3H), 2.31 (s, 3H), 2.88 (m, 1H), 3.15 
(m, 1H), 3.32 (AB q , ^=16, Av=297, 2H), 4.20 (m, 1H). 4.68 (m, 1H). 6.6-7.4 (m, 14H), 
20 7.72 (bs, 1H). 

"C-NMR (6, CDCI 3 ): 21 .5, 28.1 , 30.5, 38.1 , 44.4, 49.8. 53.0. 57.4, 1 16.9, 120.7, 
123.0. 124.9, 126.0, 126.6, 127.5, 128.2, 128.3, 128.6, 128.7, 130.4, 138.3, 138.9, 139.5, 
141.4, 142.7. 154.9, 166.9, 172.3. 

IR (cm:', KBr): 1650 broad (C=0). 
25 FAB MS (%): 513 (parent+1, 40), 426 (100), 293 (42). 220 (46). 194 (50). 

Anal, calc'd for C 31 H 36 N 4 0 3 : C 72.63. H 7.08, N 10.93. Found: C 72.83, H 7.16, 
N 10.84. 

EXAMPLE 54 

N-Methvl. tert-butvl 2-f3-f3-f3-chlorophenvl^ureido)-2-oxo-5-fDhenvlV2-.3.4.5- 
30 tetrahvdro-1H-(1)benzazepin-1-yn ethanoic acid amide 

Prepared from N-methyl, N-tert-butyl 2-[3-amino-2-oxo-5-(phenyl)-2,3,4,5- 
tetrahydro-1H-(1)benzazepin-1-yI] ethanoic acid amide as in Example 1, M.P. 155- 
162°C, 97% yield. 
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'H-NMR (if, CDCI3): 1.32 (s. 9H), 2.50 (s. 3H), 2.84 (m, 1H), 3.02 (m, 1H). 3.40 
(AB q , ^=16, Av=288), 2H),4.26 (m. 1H), 4.62 (m, 1H), 6.8-7.6 (m, 14H), 7.96 (bs, 
1H). 

,3 C-NMR {6, CDCI3): 28.2, 30.7, 38.0,44.5,49.6. 53.1 , 57.5, 1 17.4, 118.9, 121.5, 
5 124.7, 126.2, 126.6, 127.5, 128.2, 128.8, 129.3, 130.5, 133.8, 138.7, 141 .1, 141 .3, 142.6, 
154.6, 167.0, 172.8. 

IR (cm. 1 , KBr): 1650 broad (C=OJ. 

FAB MS (%): 533 (parent+1, 14), 446 (80), 293 (54), 237 (52), 220 (98), 194 

(100). 

10 Anal, calc'd for C 30 H 33 N 4 O 3 CI: C 67.60, H 6.24, N 10.51. Found: C 67.78, H 

6.26, N 10.40. 

EXAMPLE 55 

N-benzvt. tert-butvl-2-f 3-f3-f3-toM^ureido)-2-oxo-S-fohenviV2.3.4.5-t6trahvdro- 
1H-f1toenzazepin-1-vl1 ethanoic acid amide 
15 Prepared from N-benzyl, N-tert-butyl 2-[3-amino-2-oxo-5-(phenyl)-2,3,4,5- 

tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide as in Example 1, M.P. 226- 
230°C, 63.5% yield. 

'H-NMR (6, CDCIj): 1.33 (s, 9H), 2.18 (s, 3H), 2.88 (m, 1H), 3.10 (m, 1H), 3.18 
(AB, r J M -16. Av=243, 2H), 4.0-4.3 (m. 3H), 4.75 (m, 1H). 6.6-7.6 (m, 14H), 8.75 (bs, 
20 1H). 

13 C-NMR (6, CDCI3): 21.5, 28.5, 37:9, 44.4, 47.7, 49.5. 53.2, 58,3, 116.8, 120.4. 
122.9, 125.5, 125.9, 126.0, 126.3, 127.0, 127.1 , 127.6, 127.9, 128.0, 128.3, 128.7, 128.8, 
128.9, 130.2, 138.2, 139.2, 139.4, 141.5, 142.3, 155.0, 168.3, 172.8. 

IR (cm: 1 , KBr): 1650 broad (C=0). 
25 FAB MS (%): 589 (parent+1 , 10), 426 (54), 293 (41), 220 (40), 91 (100). 

Anal, calc'd for C 37 H 40 N 4 0 3 : C 75.48, H 6.85, N 9.52. Found: C 75.09, H 6.88, 

N 9.30. 

EXAMPLE 56 

N-Benzvl. tert-butvl 2-r3-r3-f3-chioroDhenvl^ureidoV2-oxo-5-fohenvl\-2.3 4.5- 
30 tefrahvdro-1H-mbenzazepin-1-v!1 ethanoic acid amide 

Prepared from N-benzyl, N-tert-butyl 2-[3-amino-2-oxo-5-(phenyl)-2,3,4,5- 
tetrahydro-1H-(1)benzazepin-1-yI] ethanoic acid amide as in Example 1, M.P. 239- 
243»C, 68% yield. 
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'H-NMR (6, CDCI 3 ): 1.32 (s, 9H), 2.98 (m. 2H), 3.22 (AB q . J^=16, *v=204), 
2H), 4.27 (AB q , ^=17, Ai^=61), 2H), 4.31 (m, 1 H), 5.26 (m. 1 H), 6.8-7.6 (m. 14H), 7.79 
(bs, 1H). 

13 C-NMR (6, CDCl,): 28.6. 37.7. 44.4. 47.7. 49.4. 53.5. 58.5. 117.1 . 121.5. 125.5, 
5 125.7, 126.1 . 126.2, 126.3, 127.0. 127.6, 127.7, 127.9, 128.7, 128.8, 128.9, 129.2, 130.2, 
133.8, 138.1, 139.2, 140.9, 141.4, 142.2, 154.8, 168.1, 173.5. 
IR (cm.* 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 609 (parent+1, 8), 446 (56), 293 (37), 220 (57), 194 (44), 91 (100). 
Anal, calc-d for C 30 H 37 N 4 O 3 CI: C 70.98, H 6.12, N 9.20. Found: C 70.68, H 
10 6.30, N 8.95. 

EXAMPLE 57 

N-Benzvl. tert-butvl 2-r3-(3-(3-methoxvDhenvnureido\-2-oxo-5-fohenvlV2.3.4.5- 
tetrahydro-IH-mbenzazepfn-l^vIl ethanoic acid amide 

Prepared from N-benzyl, N-tert-butyl 2-[3-amino-2-oxo-5-(phenyi)-2,3,4,5- 
15 tetrahydro-1 H-(1 )benzazepin-1-yl] ethanoic acid amide as in Example 1, M.P. 222- 
226° C, 62% yield. 

'H-NMR (<y, CDCI 3 ): 1 .33 (s. 9H), 2.90 (m, 1H), 3.09 (m, 1H), 3.17 (AB qf ^=16, 
Ai.=236, 2H), 3.65 (s, 3H), 4.1-4.3 (m, 3H), 4.77 (m, 1H), 6.4-7.4 (m, 14H), 7.55 (bs, 
1H). 

20 13 C-NMR (6, CDCy: 28.5, 37.9, 44.4, 47.7, 49.4, 53.3, 55.1 , 58:3, 104.2. 109.0, 

1 1 1 .6, 125.5, 125.8, 126.2. 126.9, 127.0, 127.6, 127.7, 127.9, 128.0, 128.6 128.8, 129.1 , 
130.2, 138.3, 139.2, 140.8, 141.4, 142.3, 154.8, 159.9, 168.2. 172.8. 
IR (cm; 1 , KBr): 1650 broad (C=0). 

MS (%): 605 (parent+1, 10. 442 (72). 293 (55), 220 (59), 194 (56), 91 (100). 
25 Anal, calc'd for C 37 H 40 N 4 O^1 .5H 2 0: C 70.34, H 6.86, N 8.87. Found: C 70.40, 

H 6.48, N 8.65. 

EXAMPLE 58 

N-tert-Amvl 2-r3-f3-r3-tolvnureidoV2-o xo-5-rDhenvl\-2.3.4.5-tetrahydro-1H- 
mbenzaze pin-1-vn ethanoic add amide 

30 Prepared from N-tert-amyi 2-[3-amino-2-oxo-5-(phenyi)-2,3,4,5-tetrahydro-1H- 

(1)benzazepin-1-yil ethanoic acid amide as in Example 1, M.P. 226-229 °C, 70% yield. . 
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'H-NMR (6. CDCI 3 ): 0.73 (t, J=7. 3H), 1.21 (s, 9H). 1.63 (q. J=7, 2H). 2.23 (s, 
3H), 2.88 (m, 1H), 3.04 (m, 1H), 3.26 (AB„, ^=16, Av=282, 2H), 4.11 (m, 1H), 4.60 
(m, 1H), 5.80 (bs, 1H), 6.5-7.4 (m, 13H), 7.70 (bs, 1H). 

,3 C-NMR {6, CDCI3): 8.3. 21.4, 26.2, 32.8, 37.1, 44.4, 50.2, 53.6, 54.4, 116.7, 
5 120.4, 120.5, 123.5, 124.8, 126.3, 126.5, 127.7, 128.3, 128.6, 129.0, 130.8, 138.3, 138.7, 

139.1, 141.2, 141.8, 155.4, 167.5, 173.0. 
IR (cm: 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 513 (parent+1, 65), 426 (50), 119 (100), 103 (48). 
Anal, calc'dfor C 3t H 3e N 4 0 3 : C 72.63, H7.08. N 10.93. Found: C 72.57, H 6.78, 
10 N 10.67. 

EXAMPLE 59 

N-tert-Amvt 2-r3-f3-f3-ch»oroDhe nvl^ureido>-2-oxo-5-fDhenvlV2.3.4.5-tetrahvdro. 
1H-mbenzazepin-1-vn ethanoio add amide 

Prepared from N-tert-amyl 2-[3-amino-2-oxo-5-(phenyl)-2,3,4,5-tetrahydro-1H- 
15 (1)benzazepin-1-yl] ethanoic acid amide as in Example 1 , M.P. 21 9-222 °C, 73% yield. 

'H-NMR (6, CDCLJ: 0.74 (t, J=7, 3H), 1.23 (s, 9H), 1.64 (q, J=7, 2H), 2.94 (m, 
1H), 3.01 (m, 1H), 3.32 (AB Q , ^=16, Av=274, 2H), 4.15 (m, 1H), 4.59 (m, 1H), 5.73 
(bs. 1H). 6.5-7.4 (m, 12H), 7.57 (bs, 1H), 7.97 (bs, 1H). 

"C-NMR (6, CDCI3): 8.4. 26.2, 32.9. 36.9. 44.5. 50.4, 53.2, 54.7, 117.0, 118.9, 
20 119.0, 122.1. 124.3, 124.4, 126.3, 126.4. 126.6, 127.8, 128.3, 129.1, 129.5, 130.9, 134.3, 

138.2, 140.7, 141.1, 141.8, 155.1, 167.2, 173.2. 
IR (cm. 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 533/535 (parerrt+1, CI 3S /CI" 34/13), 446 (75), 293 (60), 220 (86), 
194(100). 

25 Anal, calc'd tor C 30 H 33 N 4 O 3 CI: C 67.60, H 6.24, N 10.26. Found: C 67.25, H 

6.06, N 10.27. 

EXAMPLE 60 

Trans-1-ft-BuMacetam ido>-3-f3-tolvtureidoV5.7-diDhenvlhexahvdroa2epin-2-one 
A. 2 .4-Diphenvlcvclohexanone 

30 Prepared in analogy with a method in Hussey, AS. and Herr, R.R., J. Org. 

Chem., 24, 843, (1 959). To a 500 mL round-bottomed flask equipped with N 2 inlet were 
added 37 g (0.212 mol) of 4-phenylcyclohexanone and 80 mL carbon tetrachloride. To 
the stirring solution was added dropwise over 30 minutes a solution of 20.5 mL (0.255 
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mol) sulfuryl chloride in 10 mL carbon tetrachloride. The reaction was stirred 14 hours 
at room temperature and poured into saturated aqueous sodium bicarbonate solution. 
The organic layer was separated, washed again with saturated aqueous sodium 
bicarbonate solution, dried over sodium sulfate, and evaporated to a yellow oil, 34.8 g 
5 (78%) which was used directly in the next step. 

^NMR (6, CDCI 3 ): (mixture of diastereomers) 1 .9-3.6 (series of muftiplets, 7H), 
4.7 and 5.3 (multiplets, 1H), 7.2-7.4 (m, 5H). 

IR (cm.* 1 , KBr): 1735 (C=0). 

MS (%): 208/210 (parent, CI 35 /CI 37 , 36/12), 145 (49), 117 (88), 115 (83), 104 
10 (100), 101 (88), 91 (82), 55 (67). 

The oil was dissolved in 400 mL benzene and added dropwise over 40 minutes 
to 83 mL (250 mmol) of a 3.0 M solution of phenylmagnesium bromide in ether, cooling 
so the temperature did not rise above 10°C. The reaction was then allowed to warm 
and heated to reflux for 14 hours. It was then cooled, quenched with aqueous 
15 ammonium chloride solution, then washed with water and brine, dried over sodium 
sulfate, and evaporated. The yield was 53.9 g (approximately theoretical), and the 
crude oil was used directly in the next step. 

'H-NMR (<y, CDCI3): (mixture of diastereomers) 1 .9-3.3 (series of multiplets, 7H), 
3.9 (m, 1H), 7.1-7.6 (m, 10H). 
20 B. 2.4-Diphenvlcvclohexanone oxime 

The above oil was dissolved in 200 mL methanol, and a solution of 1 8.6 g (0.267 
mol) hydroxylamine hydrochloride and 37.2 mL (0.267 mol) triethylamine in 100 mL 
methanol added. The solution was decanted off the oily precipitate which separated 
and stirred at room temperature for 1.5 hours. The white precipitate was filtered and 
25 dried to give 13.6 g (31%) of a white solid, mp 214-215°C. 
C. 5.7-diphenvlhexahvdroazepin-2-one 

To a 250 mL round-bottomed flask equipped with N 2 inlet were added 8.52 g 
(32.15 mmol) 2,4-diphenyIcyciohexanone oxime and 110 mL pyridine. Once the solid 
had dissolved, the solution was cooled to 0°C, and 12.3 g (64.3 mmol) p- 
30 toluenesulfonyl chloride was added. The reaction was allowed to stir for 1 6 hours while 
the ice bath melted and the reaction warmed to room temperature. It was then poured 
into 300 mL 3N HCI, extracted into ethyl acetate, and the organic layer washed with 
additional HCI and brine, dried over sodium sulfate, , and evaporated. The residue was 
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chromatographed on silica gel using methanol/methylene chloride as eiuant to afford 
2.4 g (28%) of an oil which was crystallized from isopropanol to give mp 171-173.5°C. 

'H-NMR (6. CDCLJ: 2.0 (m, 1H). 2.1 (m, 3H). 2.75 <m. 2H), 2.95 (m, 1H), 4.60 
(m, 1H), 5.78 (bs. N£l. 1H), 7.1-7.5 (m, 10H). 

"CNMR (6, CDCy: 30.3, 36.3. 45.3, 48.6, 58.1, 126.3, 126.6, 128.4, 128.7, 
129.2,142.1,146.1,176.5. 

IR (cm/ 1 , KBr): 1662 (C=0). 

MS (%): 265 (parent, 82), 266 (85), 160 (47), 106 (100), 104 (87). 

Anal, calc'd for C„H 19 NO: C 81 A6,H 7.2*. N 5.27. Found C 81.32 H 7 41 N 

5.28. 

D - 3-Bromo-5,7-diDhenyl hexahvdroa2eDin-2-en«> 

To a 250 mL round-bottomed flask equipped with addition funnel and N 2 inlet 
were added 1.51 g (7.27 mmol) phosphorus pentachloride and 25 mL dry methylene 
chloride. The mixture was cooled with stirring to 0°C. and a solution of 1 .93 g (7.27 
mmol) 5.7-diphenylhexahydroazepin-2-one and 1 .18 mL (14.5 mmol) pyridine in 50 mL 
methylene chloride was added dropwise over 20 minutes. The reaction was stirred 5 
minutes at 0<»C, then 0.82 mL (16.0 mmol) bromine in 5 mL methylene chloride was 
added dropwise over 6 minutes. The reaction was stirred 5 minutes at 0°C, then 1.8 
hours at room temperature. The reaction was evaporated, taken up in 40 mL of 1:1 
tetrahydrofuran:water, and stirred for 1.2 hours. The reaction was then poured into 
water and extracted into ethyl acetate. The organic layer was washed with aqueous 
sodium bisulfite solution and brine, dried over sodium sulfate, and evaporated to an oil. 

The oil was taken up in 20 mL methylene chloride and 20 mL ethanol, and 
hydrogenated under 42 psi hydrogen in the presence of 0.30 g 10% palladium-on- 
carbon and 3 drops of quinoline for 1 hour. Tic showed mostly desired monobromo 
product at R, = 0.4. with a little dibromo precursor at R, = 0.7 and starting lactam at 
R, = 0.15, in 1/1-ethyl acetate/hexane. The reaction was filtered through Celite with 
ethanol and methylene chloride, evaporated, and chromatographed on silica gel using 
2/1-hexane/ethyl acetate as eiuant to afford 2.06 g (82%) of a foam M.P. 70-78°C. 

'H-NMR (6, CDCI 3 ): (mixture of diastereomers) 1.9-2.7 (m. 4H). 3.12 and 3.52 
(multiplets, 1H), 4.52 and 4.76 (muttiplets, 1H). 5.01 (m, 1H), 5.79 and 5.89 (broad 
singlets, 1H, Nhj), 7.1-7.4 (m, 10H). 
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13 C-NMR (<f, CDCI3): 42.4, 44.0, 48,0, 50.5, 57.6, 126.3, 126.6, 126.9, 127.1, 
128.7, 128.9, 129.3, 129.4, 169.6. 

IR (cm; 1 , KBr): 1667 (C=0). 

MS (%): 343/345 (11/10, parent for Br 79781 ), 236 (32), 117 (32), 106 (100), 91 
5 (39), 55(31). 

Anal, calc'd for C, 8 H 18 NOBr: C 62.80, H 5.27, N 4.07. Found: C 62.86, H 5.26, 

N3.98. 

E. 1-ft-ButvlacetamidoV^-bromo-5.7<liDhenvlhexahvdroazeDin-2-one 

To a 1 00 mL3~necked round-bottomed flask equipped with addition funnel and 
10 N 2 inlet were added 0.32 g (6.59 mmol) sodium hydride, which was then washed with 
hexane, and 4 mL dry tetrahydrofuran. To the stirring suspension was added a solution 
of 2.06 g (5.99 mmol) 3-bromo-5,7-diphenylhexahydroazepin-2-one and 1.59 g (6.59 
mmol) t-butyl iodoacetamide. The reaction was stirred at room temperature for 60 
hours, quenched with ammonium chloride solution, then poured into water, extracted 
15 twice into ethyl acetate, washed with brine, dried over sodium sulfate, and evaporated. 
The residue was chromatographed on silica gel using 2/1-hexane/ethyl acetate as 
eluantto afford 1.585 g (58%) of an oil, R, = 0.4 (1/1-hexane ethyl acetate). 

1 H-NMR (6, CDCI3): (mixture of diastereomers) 1 .22 and 1 .25 (singlets, 9H, ratio 
35/65), 2.0-2.7 (m, 4H), 3.08 and 3.21 (multiplets, 1 H), 3.5-3.9 (m, 2H), 5.01 and 5.4-5.7 
20 (m, 2H), 7.1-7.4 (m, 10H). 

13 C-NMR (6, CDCI3): 14.2, 26.9, 28.7, 40.6, 43.9, 51 .1 , 60.3, 61 .7, 126.8, 127.0, 
128.2, 128.4, 128.7, 128.9, 139.5, 144.6, 167.5, 170.0. 
IR (cm.'\ KBr): 1675 and 1632 (C=0). 

MS (%): 377 (parent-Br, 39), 304 (42), 219 (21), 144 (25), 118 (31), 117 (33), 
25 115 (42), 104 (21), 91 (100), 57 (50), 55 (34). 

F. 1-ft-Butvlacetamido>-3-a2ido-5.7-diDhenvlhexahvdroa2eDin-2-one 

To a 100 mL round-bottomed flask equipped with N 2 inlet were added 1 .58 g 
(3.46mmoI) 1 -(t-butylacetamido)-3-bromo-5 f 7-diphenylhexahydroazepin-2-one, SmLdry 
dimethytformamide, and 0.27 g (4.15 mmol) sodium azide. The reaction was heated 
30 at 80°C for 3.5 days, cooled, poured into water, and extracted into ethyl acetate. The 
organic layer was washed with water and brine, dried over sodium sulfate, and 
evaporated. The residue was chromatographed on silica gel using 40% ethyl acetate 
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in hexane as eluant to afford 1.09 g (75%) of an oil, which was found to be an 8/3 
mixture of diastereomers, R, =0.4-0.5 in 1/1 -ethyl acetate/hexane. 

'H-NMR (6, CDCI 3 ): 1 .21 and 1 .31 (singlets, 9H), 2.17 and 2.58 (multiplets, 4H), 
3.05 and 3.32 (multiplets, 1H), 3.57 (AB„, ■ 16, Av=213 for one isomer of the 2 
5 proton signal CHjCONHt-butyl), 4.4-5.0 (multiplets, 2H), 5.68 and 6.17 (singlets, 1H, 
NH), 7.0-7.3 (m. 10H). 

IR (cm: 1 , KBr): 2105 (N 3 ), 1647 (C=0). 

MS (%): 377 (parent-Nj, <1), 319 (parent-(CONHt-butyl), 4), 235 (21), 146 (43), 
115 (47), 104,(73), 103 (40), 91 (100), 84 (32)^57 (46). 
10 G. 1-ft-Butvlacetamido^-3-amino-5.7-diDhenvlhexahvdroa2eDin-2-one 

A solution of 1.09 g (2.60 mmol) 1-(t-butylacetamido)-3-azido-5,7- 
diphenylhexahydroazepin-2-one in 30 mL ethanol and 15 mL methylene chloride was 
hydrogenated at 42 psi in the presence of 0.40 g 10% palladium-on-carbon for 36 
hours. The reaction showed R, =0.30/0.1 5 iodoplatinate positive, in 30% methanol in 
15 ethyl acetate. It was filtered through Celite with ethanol and methylene chloride, 
evaporated, and chromatographed on silica gel using 30% methanol in ethyl acetate 
as eluant to afford 300 mg (29%) of the less polar diastereomer as an oil and 420 mg 
(41%) of the more polar diastereomer as an oil. 
Less polar diastereomer 
20 'H-NMR (6, CDCIj): 1 .25 (singlet, 9H), 2.1 8, 2.50 and 3.23 (multiplets, 7H), 4.52 

and 4.90 (multiplets, 2H). 6.5 (broad singlet, 1H, NH), 7.0-7.4 (m, 10H). 

"C-NMR (<5, CDCl 3 ): 28.8, 37.7, 40.5, 51 .3, 51.7, 52.7, 60.3, 64, 125.6, 126.5, 
126.8, 127.8. 128.7, 129.1, 140.7, 145.4, 167.9, 171. 

IR(cm.-\ KBr): 1655 (C=0). 
25 More polar diastereomer : 

'H-NMR (6, CDCy: 1.20 (singlet, 9H), 1.9-2.5 (multiplets, 4H), 3.10 (m, 1H). 
3.56 (AB„, = 16. Av=213, 2H). 4.12 (d, J=16, 1H), 4.99 (d, J=10, 1H), 5.68 (broad 
singlet, 1 H, NH), 7.1 -7.4 (m, 1 0H). 

,3 C-NMR (6, CDCI 3 ): 28.6, 39.4, 41.8, 46.6, 48.3, 50.8, 53.2, 60.7, 126.7. 126.8. 
30 128.5, 128.6, 128.8, 129.5, 138.4, 145.5, 168.0, 177.4. 

IR (cm. 1 . KBr): 1645 and 1670 (shoulder) (C=0). 

MS (%): 393 (parent, 1.4), 265 (17), 193 (24), 132 (100), 91 (27). 
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H. trans-1-(t-BuMacetemidol-3-f^ 
2-one To a 35 mL round-bottomed flask equipped with N 2 inlet were added 150 mg 
(0.382 mmol) 1-(t-butylacetainido)-3-arnino-5 f 7-diphenyihexahydroazepin-2-one (less 
polar diastereomer), 4 mL 1,2-dichloroethane, and 49 mL (0.382 mmol) 3- 
5 tolylisocyanate. The reaction was stirred at room temperature for 2.7 hours, diluted with 
10 volumes of diisopropyl ether, stirred 30 minutes, filtered, washed with diisopropyl 
ether, and dried to a white solid, M.P. 245-246 °C, 109 mg (54%). 

'H-NMR (6, CDCI 3 ): 1 .26 (singlet, 9H), 1 .7-2.6 (multiplets, 5H), 2.23 (s, 3H), 3.64 
(m, 1H), 3.80 (AB q , ^=16, Av=399, 2H), 4.14 and 4.6-4.8 (multiplets, 2H), 6.57 (d, 
10 J=9, 1H), 6.70 (d, J=7, 1H), 7.0-7.6 (m, 10H), 8.33 (broad singlet, 1H). 

IR (em.* 1 . KBr): 1673 and 1640 (C=0). 

MS (%): 526 (parent, <1), 235 (73), 234 (82), 193 (36), 132 (100), 57 (32), 43 
(46), 41 (32). 

Anal, calc'd for C 32 H 38 N 4 0 3 «1 .75 H 2 0: C 68.86, H 7.49, N 10.04. Found: C 
15 68.90, H 7.25, N 9.86. 

EXAMPLE 61 

trans-1-(t-Butvlacetamido)-3W3-methoxvDhenvlureldo)-5.7- 
diphenvlhexahvdroazepin-2-one 

Prepared from the less polar amine diastereomer in Example 60G in 49% yield, 
20 mp242-244°C. 

'H-NMR (S, CDCI3): 1.26 (singlet, 9H), 1.7-2.6 (multiplets, 5HJ, 3.64 (m, 1H), 
3.69 (s, 3H), 3.81 (AB„, = 16, Av=401, 2H), 4.14 and 4.6-4.8 (multiplets, 2H), 6.6- 
6.9 (multiplets, 2H), 7.0-7.6 (m, 10H), 8.34 (broad singlet, 1H). 

IR (cm/ 1 , KBr): 1673 and 1640 (C=0). 
25 MS (%);- 542 (parent, 0.9), 348 (16), 305 (68), 235 (58), 234 (65), 149 (100), 132 

(89), 123 (33). 91 (39), 57 (39), 44 (47). 

Anal, calc'd for C M H 38 N 4 0 4 «1 .5 H 2 0: C 67.47, H 7.25, N 9.83. Found: C 67.52, 
H 7.17, N 9.60. 

EXAMPLE 62 

30 cis-1-ft-Butvlacetamido^-3 -f3-tolvlureido>-5.7-diDhenvlhexaJivdroa2eDir>.2-one 
Prepared from the more polar amine diastereomer in Example 60Q in 68% yield, 
M.P. 253-253.5°C. 
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1 H-NMR (6, CDCI 3 ): 1 .1 5 (singlet, 9H), 1 .9-2.7 (multiplets, 4H), 2.22 (s, 3H), 3.27 
(m, 1H), 3.50 (AB q , = 16, Av=224, 2H), 5.09 (dd, J=1,5. 1H), 5.29 (d, J=10, 1H), 
6.69 (d, J=7, 1H), 6.83 (d, J=6, 1H), 7.0-7.6 (m, 11H). 
IR (cm. 1 , KBr): 1660 (broad, C=0). 
5 MS (%): 526 (parent, 0.8), 320 (32), 319 (38), 235 (44), 234 (44), 133 (100), 132 

(91), 57 (41), 44 (36), 41 (38), 39 (33). 

Anal, calc'd for C 32 H 38 N 4 0 3 : C 72.98, H 7.27, N 10.64. Found: C72.94, H7.31, 
N 10.45. 

EXAMPLE 63 

10 1-ft-ButYlacetamido><3-f3^^ 

one Prepared from the more polar amine dlastereomer In Example 60G In 43% yield, 
mp 166-173°C. 

'H-NMR (6, CDCI3): 1.15 (singlet, 9H), 1.9-2.7 (muHlplets, 4H), 3.25 (m, 1H), 
3.52 (AB„ = 16, Av=225, 2H), 3.69 (s, 3H), 5.09 (m, 1H), 5.29 (d, J=10, 1H), 6.45 
15 (d, J=8, 1 H), 6.84 (broad s, 1 H), 7.0-7.6 (m, 1 1 H). 
IR (cm. 1 ; KBr): 1645 (broad, C=0). 

MS (%): 542 (parent, <1), 265 (15), 235 (37), 234 (340). 193 (18), 149 (100), 
123 915), 91 (41), 78 (18), 57 (16). 

Anal, calc'd for 03^3^0,: C 70.83, H 7.06, N 10.32. Found: C 70.66, H 6.80, 
20 N 10.32. 

EXAMPLE 64. 

1-(t-BiJtvta(xstamldoV3-(3^^ 

Prepared from the more polar amine diastereomer in Example 60G in 36% yield, 
M.P. 78-1 85°C. 

25 1 H-NMR {6, CDCI3): 1.15 (singlet, 9H), 1.9-2.7 (multiplets, 4H), 3.27 (m, 1H), 

3.51 (AB q , = 16, Av=226, 2H), 5.09 (dd, J=1,5, 1H), 5.29 (d, J=10. 1H), 6.9-7.6 (m, 
12H),7.68(s, 1H). 

IR (cm. 1 , KBr): 1665 and 1642 (and shoulder at 1682) (C=0). 
MS (%): 546/548 (parent, CI 38 * 7 , <1), 265 (14). 193 (21). 153/155 (100/34, 
30 CI 35 " 7 ), 115 (21), 91 (28), 90 (25), 58 (29). 

Anal, calc'd for C 3 ,H3 6 N 4 0 3 CI: C 68.06, H 6.45, N 10.24. Found: C 67.73 H 
6.13, N 10.07. 

HRMS calc'd for C^N^CI 35 : 546.23895. Found: 546.23581. 
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EXAMPLE 65 
1-ft-Butvlacetamido^(3-ethvlphenvlureidoV5.^ 

Prepared from the more polar amine diastereomer of Example 60G In 46% yield, 
MP. 233-234°C. 

5 'H-NMR (6, CD 3 SOCD 3 ): 1 .14 (t, J=7, 3H). 1.15 (singlet. 9H). 1.8-2.1 (m, 3H), 

2.49 (m, 2H), 2.5-2.7 (m. 1 H). 3.23 (m, 1 H). 3.51 (AB,, = 16, Av=225, 2H), 5.07 (m, 
1H), 5.28 (d, J=10, 1H), 6.72 (d, J=8, 1H), 6.82 (d, J=5, 1H), 7.0-7.6 (m, 14H), 8.94 
(bs, 1H). 

"C-NMR (5, CD 3 SOCD 3 ): 15.6, 22.8, 28.5, 45.0, 47.0, 49.9, 51.5, 59.4, 120.6, 
10 126.8, 128.5, 129.4, 139.2, 140.5, 144.2, 146.3, 154.1, 167.3, 173.3. 
IR (cm.* 1 , KBr): 1660 (broad, C=0). 

MS (%): 540 (parent, 2), 3235 (21), 147 (32), 132 (100), 121 (48), 91 (31). 

Anal, calc'd for C^H^O^I/SUfi: C 72.10, H 7.52, N 10.19. Found: C 
72.15, H 7.16, N 9.74 (-0.45). 
15 EXAMPLE 66 

1-(t-Butvlacetamido) -3-(3-trifluoromethvlphenvlureidol-5.7- 
diphenylhexahvdroazepin-2-one 

Prepared from the more polar amine diastereomer of Example 60Q in 36% yield, 
M.P. 263-264°C. 

20 'H-NMR (6, CD 3 SOCD 3 ): 1 .15 (singlet, 9H), 1 .8-2.1 (m, 3H), 2.58 (m, 1H), 3.23 

(m, 1H), 3.51 (AB„ = 16, Av=227, 2H), 5.10 (dd, J=1,5, 1H), 5.30 (d, J=10, 1H), 
6.95 (d, J=5, 1H), 7.02 (s, 1H), 7.1-7.5 (m, 13H), 8.00 (bs, 1H), 9.41 (bs, 1H). 

13 C-NMR {6, CD 3 SOCD 3 ): 28.5, 44.9, 47.0, 50.0, 51 .6, 59.4, 126.3, 126.8, 128.1 , 
128.4, 128.5, 129.4, 129.8, 139.2, 141.3, 146.2, 154.0, 167.2, 173.1. 
25 IR (cm/ 1 , KBr): 1660 (broad, C=0). 

MS (%): 580 (parent, 5), 262 (50), 193 (62), 187 (65). 132 9100), 91 (87), 57 

(99). 

Anal, calc'd for C 32 H 35 N 4 O 3 F 3 «1/2H 2 0: C 65.18, H 6.15. N 9.50. Found: C 
62.25, H 5.93, N 9.18. 
30 EXAMPLE 67 

1-ft-ButvlacetamidoV^f3-meth\4miophenvlureido^5.7-diphenvlhexahvdroa2epin- 

2-one 
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Prepared from the more polar amine diastereomer of Example 60G of 49% yield, 
MP. 170-176°C. 

'H-NMR (6, CD 3 SOCD 3 ): 1.15 (singlet, 9H), 1.9-2.1 (m, 3H), 2.41 (s, 3H), 2.62 
(m. 1H), 3.27 (m, 1H), 3.52 (AB„ ^=16, Av=226, 2H), 5.11 (dd, J=1,5, 1H), 5.30 (d, 
5 J=10, 1H), 6.77 (d, J=5, 1H), 6.85 (d, J=5, 1H), 7.0-7.6 (m, 14H), 9.06 (bs, 1H). 

13 C-NMR {6, CD 3 SOCD 3 ): 14.6, 28.5, 44.9, 47.0, 49.9, 51 .5, 59.4, 1 14.0, 1 14.4, 
118.5, 126.3, 126.8, 126.9, 128.5, 128.6, 129.2. 129.4, 138.5, 139.2, 141.1, 146.2, 154.0, 
167.3, 173.2. 

IR (cm.- 1 , KBr): 1660 (broad, C=0). 
10 FAB MS (%): 559 (parent+1, 10), 394 (12), 233 913), 193 914), 155 (97), 135 

924), 119(100), 103(38). 

Anal, calc'd for C 3S H 38 N 4 0 3 S: C 68.79, H 6.85, N 10.03. Found: C 68.91, H 
6.948, N 9.96. 

EXAMPLE 68 

15 1-n-Butvtacetamld o)-3-(3-car boxamidophervvlureido)-5.7- 
diphenvlhexahvdroazepin-2-one 

Prepared from the more polar amine diastereomer of Example 60G in 1 8% yield, 
M.P. 155-165°C. 

'H-NMR (<J, CDa 3 ): 1.145 (singlet, 9H), 2.00 (m, 1H), 2.2-2.5 (m, 3H), 3.32 (m. 
20 1H), 3.66 (AB„ = 16, Av=73, 2H), 5.25 (bs, 2H), 5.28 (m, 1H), 5.76 (m, 1H), 7.1-7.4 
(m, 13H), 7.67 (d, J=7, 1H), 7.80 (s, 1H), 8.18 (bs, 1H), 9.09 (bs, 1H). 

13 C-NMR (S, CDCI 3 ): 28.6, 38.0, 39.2, 45.7, 47.9, 51.4, 56.7, 61.0, 112.7. 118.4, 
126.6, 126.8, 127.0, 128.1 , 128.2, 128.3. 128.5, 128.6, 128.7, 128.8, 129.0, 129.4, 129.5. 
129.6, 129.7, 137.8. 139.3, 145.0, 167.0, 174.8, 179.9. 
25 IR (cm: 1 , KBr): 1660 (broad, C=0). 

FAB MS (%): 555 (parent, 62), 481 (15), 424 (23), 193 (56), 155 (23), 1 19 (100), 
103 (38). 

Anal, calc'd for C 3 ,H 37 N 5 <V1/3H 2 0: C 68.43, H 6.76, N 12.47. Found: C 
68.47, H 6.47, N 12.44. 
30 EXAMPLE 69 

1-(t-Butylacetamido)-3-(4-tolvlureidoV5.7-diphenvlhexahvdroa2epin-2-one 
Prepared from the more polar amine diastereomer in Example 60Q in 25% yield, 
M.P. 156-165°C. 
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'H-NMR (6, CD 3 SOCD 3 ): 1.15 (singlet, 9H), 1.9-2.1 (m, 3H), 2.20 (s, 3H), 2.61 
(m. 1H), 3.27 (m, 1H), 3.51 (AB„, - 16, Av=225, 2H), 5.08 (m, 1H), 5.29 (d, J=10, 
1H), 6.78 (d, J=5. 1H), 7.0 and 7.2-7.4 (m, 15H). 8.87 (bs, 1H). 

,3 C-NMR (6, CD 3 SOCD 3 ): 20.3, 28.5, 45.0, 47.0, 49.9, 51.5, 59.4, 117.6, 126.3, 
5 126.8, 1 28.5, 128.7, 129.1 , 129.2, 129.3, 129.4, 129.5, 129.7, 138.0, 139.3, 146.3, 154.2, 
167.3. 173.4. 

IR (cm. 1 , KBr): 1660 (broad, C=0). 

FAB MS (%): 527 (parent+1, 30), 454 (6), 313 (12). 235 910), 157 (100). 
Anal, calc'd for C 32 H 38 N 4 0 3 «2/3H 2 0: C 71.35, H 7.36, N 10*40. Found: C 
10 71.20, H 7.26, N 10.23. 

EXAMPLE 70 

Resolution of 1 -(N-t-butvlacetamido)-3-(3-tolvlureido)-5.7-diphenyl- 
hexahvdroazepin-2-one 

Carried out In analogy with a procedure developed by Bock, M.G., etal., J. Org. 
15 Chem.. 52, 3232-3239 (1987) using L-phenylaJanine as the resolving agent: 

A. 1 -f.N-t-Butvlacetamldo)-3-(2-(t-butoxvcarbonvtamino)-3- 
phenylpropionamido>-5.7-diphenvlhexahvdroazepin-2-one 

To a 100 mL round-bottomed flask equipped with N 2 Inlet were added 650 mg 
(1.65 mmol) of the more polar isomer of1-(t-butylacetamido)-3-amino-5,7- 
20 diphenylhexahydroazepin-2 -one, 439 mg (1 .65 mmol) t-BOC-L-phenylalanine, 253 mg 
(1.65 mmol) N-hydroxybenzotriazole, 13 mL dry methylene chloride; 317 mg (1.65 
mmol) ethyl(dimethylaminopropyl)carbodlimide, and 0.415 mL (2.98 mmol) 
triethylamine. The reaction was stirred at room temperature for 14 hr, poured into 
water, and extracted into ethyl acetate. The organic layer was washed with 1N HCI, 
25 water, saturated aqueous sodium bicarbonate solution, and brine, dried over sodium 
sulfate, and evaporated. TLC showed one spot of R,=0.30 in 1/1 -ethyl acetate/hexane 
for the product, which was a foam, 950 mg (90%), a„=*5.77° (c=0.8, CH 2 CI 2 ). 

'H-NMR (<y, CDCI 3 ): 1.20 (singlet, 9H), 1.28 (s, 9H), 1.9-2.2 (m, 3H), 2.43 and 
2.57 (murtiplets for the two diastereomers, 1H), 2.8-3.0 (m, 3H), 3.53 and 3.54 (two AB q 
30 patterns for each diastereomer, ^ = 15 and 1 5, Av=1 98 and 1 95, 2H), 4.1 8 and 4.32 
(multiplets for the two diastereomers, 1H), 5.0-5.2 (m, 2H), 5.48 and 5.66 (broad 
singlets for each diastereomer, 1H), 7.0-7.4 (m, 17H). 
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13 C-NMR (6, CDCIj): (pairs of peaks were observed because of the two 
diastereomers) 28.2 and 28.6, 38.6 and 39.0, 45.8 and 45.9, 48.0 and 48.2, 50.9 and 
51.0, 51.4 and 51.5, 55.2 and 55.8, 60.3. 61.1 and 61.2, 126.7, 126.8, 126.9, 128.6, 
128.8, 128.9, 129.3, 129.5, 129.6. 129.7. 129.8, 130.0, 138.0, 138.2, 145.0, 145.2, 167.3 
5 and 167.4, 170.2 and 170.5, 171 .0 and 171 .05, 173.0 and 173.1. 

IR (cm; 1 , KBr): 1723. 1667. and 1635 (C=0). 

MS (%): 640 (parent, 0.35), 452 (27), 376 (32), 264 (26), 193 (46), 120 (100), 91 

(92). 

B. t 1-(N-t-ButvlacetamidoV3-(2-amino-3-phenvlDropionamido)-5.7-diphenvl- 
10 hexahvdroazepin-2-one 

To a 125 mL round-bottomed flask equipped with N 2 inlet were added 950 mg 
(1 .49 mmol) 1-(N-t-butylacetamido)-3-(2-(t-butoxycarbonyiamino)-3- 
phenylpropionamido)-5,7-diphenyl-hexahydroazepin-2-one (mixture of diastereomers) 
and 40 mL ethyl acetate. The solution was cooled to 0°C, saturated with HCI gas, and 
15 stirred at 0°C for 20 minutes, then at room temperature for 40 minutes. The reaction 
was poured into aqueous sodium bicarbonate solution, diluted with ethyl acetate, and 
the organic layer washed with additional aqueous sodium bicarbonate solution and 
brine, dried over sodium sulfate, and evaporated. The diastereomeric products were 
separated by chromatography on silica gel using ethyl acetate/methanoi as eluant to 
20 afford each diastereomer as an oil. 

Less polar diastereomer I R.=0.4 in 10% methanol in ethyl acetate): o o =*28.2 0 
(c= 1 .5, CHjCy, 50% yield. 

'H-NMR (6, CDCI 3 ): 1.24 (singlet. 9H). 1 .8-2.6 (series of multiplets, 4H), 3.1 (m, 
3H), 3.58 (AB q , = 16, Av=202, 2H), 3.59 (m. 1H), 4.18 and 4.32 (multiplets for the 
25 two diastereomers. 1H). 5.12 (d. J=10, 1H). 5.17 (m. 1H), 5.49 (bs, 1H), 7.0-7.4 (m, 
15H),8.49(d. J=7. 1H). 

"C-NMR (<J. CDCI 3 ): 28.7, 39.2, 41.1, 46.0, 48.1, 51.0, 56.5, 60.3, 61.2, 126.7, 
126.8, 127.0, 128.4, 128.6. 128.9, 129.0, 129.3, 129.5, 137.8, 138.1, 145.2, 167.5, 173.5. 
IR (cm. 1 , KBr): 1665 and 1635 (C=0). 
30 MS (%): 540 (parent, 3), 449 (32). 376 (41), 264 (35), 193 (38), 120 (100), 91 

(43). 

More polar diastereomer (R,=0.2 in 10% methanol in ethyl acetate): a 0 =-32.2° 
(c=1 .5, CHjCI,). 50% yield. 
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'H-NMR (S % CDC! 3 ): 1 .23 (singlet, 9H), 1 .8-2.6 (series of muttiplets, 4H) f 3.1 (m, 
3H) f 3.55 (m, 1H), 3.58 (AB q , = 16, Av=220, 2H), 4.18 and 4.32 (muitiplets for the 
two diastereomers, 1H) f 5.10 (d, J=10, 1H), 5.17 (m f 1H), 5.49 (bs, 1H) f 7.0-7.4 (m, 
15H), 8.30 (d f J=7, 1H). 
5 13 C-NMR (J, CDCI 3 ): 28.7, 39.2, 41.2, 46.0, 48.1, 51.0, 56.9, 60.3, 61.2, 126,7, 

126.8, 127.0, 128.4, 128.6, 128.9, 129.0, 129.3, 129.5, 138.1, 138.2, 145:1, 167.5, 173.5. 

!R (cm/ 1 , KBr): 1665 and 1635 (C=0). 

MS (%): 540 (parent, 2), 449 (37), 376 (S3), 264 (35), 193 (35), 120 (100), 91 
(42). • - 

10 C. f-V1-(N-t-butvlacetamido>-3-amino-5,7-dtphenvlhexahvdroa2eDin-2-one 

To a 100 mL round-bottomed flask equipped with N 2 inlet and condenser were 
added 0.40 g (0.745 mmol) 1-(N-t-butyIacetamido)-3-(2-amino-3-phenylpropionamid^ 
5,7- diphenyI-hexahydroazepin-2-one (more polar Isomer from above), 8 mL 1,2- 
dichloroethane, and 0.093 mL (0.782 mmol) phenylisothiocyanate. The reaction was 

15 refluxed for 1 hr, cooled, and evaporated. The residue was taken up in 10 mL 
trifluoroacetic acid and heated at 70-80 °C for 2 hr. The reaction was cooled, and the 
product precipitated as a salt with ether and hexane. The precipitate was collected, 
dissolved in ethyl acetate, washed with aqueous sodium bicarbonate solution and 
brine, dried over sodium sulfate, and evaporated. The oil solidified from chloroform to 

20 give mp 204-205° C, 0.30 g (100%), a D ~-3.72° (c=0.5, TFA). 'H-NMR and ,3 C-NMR 
spectra match those of the racemate, 

D. (+V1-fN-t-buMacetamido)-3-^^ 

Prepared as above from 1 -(N-t-butylacetamido)-3-(2-amino-3- 
phenylpropionamido)-5 f 7-diphenylhexahydroazepin-2-one (less polar isomer) as an oil 
25 in 92% yield, a D =+3.21 0 (c=0.8, ethyl acetate). The 'H-NMR spectrum matches that 
of the racemate. 

E. (-V1-(N4-butvlac^amidoy3-^ 

one 

To a 35 mL round-bottomed flask equipped with N 2 inlet and condenser were 
30 added 293 mg (0.745 mmol) (-)-1-(N-t-butyiacetamido)-3-amino-5,7- 
diphenylhexahydroazepin-2-one, 10 mL ethyl acetate, and 0.096 mL (0.745 mmol) m- 
tolylisocyanate. The reaction was refluxed for 2.5 hr, cooled, and evaporated. The 
residue was chromatographed on silica gel using hexane/ethyl acetate as eluant to 
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afford an oil which was crystallized from methylene chloride/isopropyl ether to a give 
mp 140-150°C, 71 mg (18%), a D =-18.6° (c=1, CH 2 Cy. The R, value on TLC and "H- 
NMR spectrum match those of the racemate. 

Anal, calc'd for C 32 H M N 4 0 3 «1/2H 2 0: C 71.75, H 7.34, N 10.46. Found: C 
5 71.66, H 6.75 (-0.59), N 10.29. 

F - (+Vl-fN-t-buWlaeetamidoV^/34ot ylureidoV5.7-KjiDhen\^exahvdroa2eDin- 
£pne Prepared as above from (+)-1-(N-t-butylacetamido)-3-amino-5,7-diphenyl- 
hexahydroazepin-2-one as an oil in 30% yield, which was crystallized from methylene 
chloride/isopropyl ether to a give mp 140-150°C, in 15% yield, a D =+18.2° (c=1, 
10 CH 2 CI 2 ). The R, value on TLC and 1 H-NMR and 13 C-NMR spectra match those of the 
racemate. 

Anal, calc'd for C 32 H 38 N 4 0 3 «1/2H 2 0: C 71.75, H 7.34, N 10.46. Found: C 
71 .65, H 6.89 (-0.45), N 1 0.49. 

EXAMPLE 71 

15 (14-Butoxvcarbonvimem vl^f3-tolvlureidoW-cvclohexvlhexahvdroa2eDin-2-one 
Prepared from (1-t-butoxycarbonylmethyl)-3-amino-7-cyclohexyl- 
hexahydroazepin-2-one as in Example 11 in 31% yield, M.P. 108-110°C. 

'H-NMR (6, CDCI 3 ): 0.8-1 .0 (m, 2H), 1 .1 -1 .3 (m, 4H), 1 .37 (s, 9H), 1 .6-1 .9 (m, 
10H). 2.08 (m, 1H), 2.25 (s, 3H), 3.42 (t, J=7, 1H). 3.88 (AB q . ^=17, Av=180, 2H). 
20 5.01 (m, 1 H)$ 6.65 and 7.1-7.4 (m, 6H (includes broad singlets for 2 NH signals)). 

r3 C-NMR (6, CDCI 3 ): 21.5, 25.7, 25.9, 26.0, 26.2. 27.2, 28.0, 30.1, 31.7, 32.2. 
39.4, 45.6. 51.5, 63.4, 81.8, 123.6, 128.7, 138.7, 139.1, 155.2, 168.4. 
IR (cm.* 1 , KBr): 1730 (C0 2 R) and 1640 (CONR). 
MS (%): 457 (2, parent), 295 (23). 185 (23). 107 (100). 
25 HRMS calc'd for CjbH^N^: 458.2984. Found: 458.3057. 

EXAMPLE 72 

n-t-Butoxvcarbonvi methvn-3-f(3-trifluoromethvlDhenvhureidQU7- 
cvclohexvlhexahvdroazepin-2-one 

Prepared from ( 1 -t-butoxycarbonylmethyl)-3-amino-7-cyclohexy I- 
30 hexahydroazepin-2-one as in Example 1 1 in 36% yield, M.P. 1 14-1 17°C. 

'H-NMR (S, CDCLJ: 0.8-1.0 (m, 2H), 1.1-1.3 (m, 4H), 1.34 (s, 9H), 1.6-1.9 (m, 
10H). 2.0 (m, 1H). 3.48 (t, J=7. 1H). 3.90 (AB,, ^=17, Av=160, 2H), 5.04 (m. 1H). 6.8- 
8.0 (series of multiplets, 6H). 
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"C-NMR (6, CDCIj): 25.7, 25.8, 26.0, 26.1 , 27.1 , 27.9. 30.1 , 31 .56. 31 .63, 39.5, 
45.7, 51.3, 63.5, 82.0, 129.1, 140.2, 154.8, 168.3, 175.9 (not all aromatic carbons could 
be assigned). 

IR (cm. 1 , KBr): 1730 (C0 2 R) and 1638 (CONR). 
5 MS (%): 511 (<1. parent), 295 (82), 195 (28), 185 (98), 161 (100), 57 (97). 

HRMS calc'd for CjeH3 7 N 3 0 4 F 3 : 512.2732. Found: 512.2751. 

EXAMPLE 73 
f14-ButoxvcaibonvlmethvlV^f3^^ 

Prepared from (1 -t-butoxycarbonylmethyl)-3-amino*5,7-diphenyl- 
10 hexahydroazepin-2-one as In Example 60 as a foam In 6.3% yield. 

'H-NMR (6, CDCI 3 ): 1.2-1.4 (m, 2H), 1.29 (s, 9H), 2.0-2.2 and 2.4-2.6 (m, 2H), 
2.25 (s, 3H), 3.21 (m, 1H), 3.60 (AB„. ^=18. Av=160 (2H). 5.15 (m, 1H), 5.22 (m, 1H), 
6.8 and 7.0-7.4 (m, 16H). 

IR (cm.* 1 . KBr): 1723 (C0 2 R) and 1638 (CONR). 
15 MS(%): 527 (15, parent), 235 (30), 133 (100) 

HRMS calc'd for C 32 H 37 N 3 0 4 : 527.2822. Found: 527.2742. 

EXAMPLE 74 
M-t-Butoxvcarbonv1methv'y^(3-to^ 

one 

20 A. 2-Benzvl-4-phenvlcvdohexanone 

Prepared in analogy with a procedure developed by Stork, 6: and Dowd, S. J. 
Am. Chem. Soc, 85, 2178 (1963). To a 250 mL round-bottomed flask equipped with 
N 2 inlet, Dean-Stark trap, and condenser were added 8.71 g (50 mmol) 4- 
phenylcydohexanone, 5.72 mL (50 mmol) cyclohexylamine, and 1 00 mL benzene. The 

25 solution was refluxed until water removal was complete (12 hours). Twenty mL of this 
solution, upon cooling, was added to 10.0 mL of a 1.0 M solution of ethyl magnesium 
bromide in tetrahydrofuran, and the reaction heated to 60-70°C for 30 minutes. The 
solution was cooled, and 1.43 mL (12 mmol) benzyl bromide added, producing an 
immediate color change. The reaction was refluxed 3.5 hours, cooled, and evaporated. 

30 The residue was taken up in 40 mL 1 N HQ, stirred at room temperature 18 hours, and 
extracted into ethyl acetate, which was washed with water and brine, dried over sodium 
sulfate, and evaporated. The crude yellow oil was used without further purification, 3.2 
g (100%). 



WO 93/15059 



PCI7US92/10720 



-87- 

'H-NMR (d, CDCI 3 ): 1.62 (m. 1H). 1.95 (m, 1H), 2.20 (m, 2H), 2.41 (dd, J=8.5, 
14, 1H), 2.55 (m, 2H), 2.77 (m, 1H), 3.01 (m, 1H), 3.34 (dd, J=4, 14, 1H), 7.0-7.4 (m, 
10H). 

IR (cm. 1 , KBr): 1715 (C=0). 
5 MS (%): 264 (parent, 38), 235 (10), 159 (16), 146 (28), 145 (26), 131 (31), 104 

(35), 91 (100). 

B. 5-Phenv1-7-berevlhexahvdroazepin-2-one 

To a 250 ml_ round-bottomed flask equipped with condenser and N 2 inlet were 
added 2.64=r g (10 mmol) of 2-benzyl-4-phenylcyclohexanone, 1.70 g (15 mmol) 
10 hydroxylamine-O-sulfonic acid, and 50 mL formic acid. The reaction was refluxed 5.5 
hours, cooled, and poured into 3N NaOH. The mixture was extracted into ethyl acetate, 
washed with brine, dried, and evaporated. The residue was chromatographed on silica 
gel using methanol/methylene chloride, collecting the product spot at R,=0.30 as an 
oil, 1.8 g (64%). 

15 'H-NMR (d, CDCI 3 ): 1 .6-2.0 (m, 4H), 2.57 (m, 1 H), 2.7-2.9 (m, 4H), 3.76 (m, 1 H), 

5.6 and 5.75 (broad singlets, NH, 1H), 7.0-7.4 (m, 10H). 
IR (cm.* 1 , KBr): 1660 (C=0). 

MS (%): 279 (parent, 13), 235 (24), 188 (40), 91 (100), 44 (31). 
The remaining steps were carried out as described in Example 60: 
20 C. 3-Bromo-5-phenyl-7-benzvlhexahvdroa2epin-2-one 

Oil, mixture of 4 diastereomers, 27% yield. 

'H-NMR (6, CDCI 3 ): 1 .7-3.2 (series of multiplets, 5H), 2.86 (m, 2H), 3.8 and 4.2 
(multiplets, 1H), 4.58 and 4.88 (multiplets, 1H), 6.28, 6.55, 6.68 and 6.80 (broad 
singlets. Ntl. 1 H). 7.0-7.4 (m, 10H). 
25 ,3 C-NMR (J, CDCI3): the 4 diastereomers gave many overlapping peaks; 3 of 

the 4 lactam carbonyls appeared at 170.35, 170.54, and 170.65. 
IR (cm.- 1 , KBr): 1670 (C=0). 

MS (%): 358/360 (parent, Br^/Br 81 2/2), 266/268 (98/100), 222 (20), 158 (45), 
144(53). 

30 D. l-ft-BHjMcaibonvlmethvn-3-bro 

one 

Oil, mixture of 2 diastereomers in a 2/1 ratio, 97% yield. 
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'H-NMR (d, CDCI3): 1.44 and 1.45 (singlets, 9H), 1.8-4.3 (series of multiplets, 
8H). 4.9 to 5.4 (multiplets, 1H), 7.0-7.4 (m, 10H). 
IR (cm.-\ KBr): 1745 and 1650 (C=0). 

MS (%): 392 (parent-Br, 2), 372 (30), 255 (100), 200 (70), 180 (98). 
5 E. 1-(t-Butvlcarbonvlmethvl^-3-a2ldo-5-phenvl-7-benzvlhexahvdroazeDin-2- 

one 

Oil, mixture of 2 diastereomers in a 7/3 ratio, 87% yield. 
'H-NMR (<5, CDCy: 1.45 and 1.46 (singlets, 9H), 1.8-4.6 (series of multiplets, 
9H), 7.0-7.4 (m, 10H). 
10 IR (cm." 1 , KBr): 2107 (N 3 ), 1739 and 1659 (C=0). 

MS (%): 406 (parent-N 2 , 2), 350 (10), 259 (13), 91 (17), 57 (16), 32 (100). 

F. 1-ft-Butvlcarbonvlmethvl>-3-amino-5-Dhenvl-7-benzylhexahvdroa2epin-2- 

one 

Oil, predominantly one diastereomer, 67% yield. 
15 'H-NMR (6, CDCI3): 1 .42 and 1 .46 (singlets, 9H), 1 .5-2.0 (m, 4H), 2.32 and 2.71 

(multiplets, 1H), 3.08 (m, 2H), 3.25 (m, 1H), 4.1 (m, 1H). 4.10 (AB q . ^=17, Av=75), 
7.0-7.4 (m, 10H). 

,3 C-NMR (S, CDCI3): (one diastereomer) 28.1 , 39.1 , 39.3, 44.7, 51 .8, 54.3. 55.4, 
63.3, 81.6, 126.7, 126.9, 127.2, 128.5, 128.8, 137.3. 144.6, 169.1, 176.0. 
20 MS (%): 409 (parent+1, 2), 262 (42), 132 (100), 91 (30). 

G. M -t-Butoxvcarbonvlmethvn-3-(3-tolvlureidoV-5-phenvl-7- 
benzylhexahvdroazepin-2-one 

9% yield, M.P. 100-110°C. 

'H-NMR (<y, CDCI3): 1.41 (s, 9H), 1.5-3.2 (series of multiplets, 7H), 4.15 (AB q , 
25 Jab=17, Av=139), 4.28 (m, 1H), 5.24 (m, 1H), 6.8 and 7.0-7.4 (m, 16H). 

,3 C-NMR (S, CDCI3): 21 .5, 28.0, 38.2, 39.3, 39.35, 39.4, 44.5. 50.4, 55.6, 81.9, 
127.0, 127.3, 128.5, 128.6, 128.7, 128.9. 129.0, 136.7, 138.9, 144.4, 155.3. 168.6, 173. 
IR(cm.-\KBr): 1740 (CO a R) and 1640 (CONR). 
MS (%): 541 (parent, 2), 261 (30), 132 (100), 91 (47). 
30 Anal, calc'd for C33H3 9 N 3 0 4 : C 73.17, H 7.26, N 7.76. Found: C 72.82, H 7.28. 

N7.71. 

EXAMPLE 75 
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M-t-Butoxvcarbonvlmethvn-3-(3-methoxvphenylureido)-5-phenyl-7- 
benzvlhexahvdro-azepin-2-one 

Prepared from the title compound of Example 74F in analogy with the procedure 
of Example 60, In 27% yield, MP. 95-105°C. 
5 1 H-NMR (6, CDCI 3 ): 1 .40 (s, 9H), 1 .5-3.2 (series of multiplets, 7H), 3.72 (s, 3H), 

4.10 (AB q , ^=17, Av=135), 458 (m, 1H), 5.24 (m, 1H), 6.5, 6.8 and 7.0-7.6 (m, 16H). 

"C-NMR (<5, CDCI3): 28.0, 38.2, 39.2, 39.3, 39.4, 44.5, 50.4, 55.2, 55.7, 82.0, 
105.4, 109.2, 112.2, 126.9, 127.0, 127.2, 127.3, 128.5, 128.6, 128.7, 128.9, 129.1, 129.2, 
129.3. 129.5. 129.6. 136.7, 140.4. 144.4. 155.2. 160.2. 168.6, 172.9. 
10 IR (cm. ', KBr): 1740 (C0 2 R) and 1640 (CONR). 

MS (%): 557 (parent, 1), 261 (35). 149 (100), 132 (98), 123 (53), 91 (52). 

Anal, calc'd for CjaH^NaOg: C 71 .07, H 7.05, N 7.53. Found: C 71 .30, H 7.10. 

N7.34. 

EXAMPLE 76 

15 M-t-ButoxvcarbonvlmethvlV3-f3-chlorophenvluretdol-5-phenvl-7- 
benzvlhexahvdroazepin-2-one 

Prepared from the title compound of Example 74F in analogy with the procedure 
of Example 60 in 33% yield, M.P. 95-1 10°C. 

1 H-NMR (6, CDCI,): 1.38 (s, 9H), 1.5-3.2 (series of multiplets. 7H), 4.10 (AB q , 
20 ^=17, Av=138). 4.38 (m, 1H), 5.28 (m, 1H). 6.8-7.8 (m. 16H). 

"C-NMR (<5, CDCI3): 28.0, 37.5, 39.1, 39.2. 39.5, 50.3, 55.7, 60.4, 82.1, 117.3, 
1 19.4, 122.3, 122.4, 126.5, 126.7, 127.0, 127.1, 1275, 128.5, 128.6, 128.8, 128.9, 129.2, 
129.3, 129.7, 134.4, 136.6, 140.6, 1445, 155.0, 168.5, 173.6. 
IR (cm/ 1 . KBr): 1740 (C0 2 R) and 1640 (CONR). 
25 MS (%): 562 (parent, 1), 261 (50), 153 (80), 132 (100), 91 (40). 

HRMS calc'd for C32H 37 N 3 04CI: 562.24765. Found: 562.24970. 
Anal, calc'd for C3 2 H, a N 3 0 4 CI: C 68.38, H 6.46. N 7.48. Found: C 68.37, H 
6.76, N 7.02 (-0.46). 

EXAMPLE 77 

30 (1-t-Butoxvcarbonvlmethvl)-3-(3-tolvlureido)-5-phenvl-7-cvclohexvlmethvl- 
hexahvdroazepin-2-one 
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Prepared from (i-t-butoxycarbonylmethyl)-3-amino-5-phenyl-7- 
cycIohexylmethylhexahydroazepin-2-one by a procedure analogous to that of Example 
74 in 47% yield as a foam, mixture of diastereomers. 

1 H-NMR CDCy: 1 .37 (s, 9H), 0.8-2.3 and 2.64 (series of multiplets, 7H), 3.1 8 
5 (m, 1H), 3.95 and 4.0 (AB^s, Jab=17 and 17, Av=139 and 150), 4.0-4.1 (m, 1H), 5.12 
and 5.23 (multiplets. 1 H). 6.8 and 7.0-7.5 (m, 16H). 

,3 C-NMR (S, CDCI 3 ): (one diastereomer) 21 .5, 26.1 , 28.0, 33.3, 33.5, 34.6, 39.2, 

39.3, 39.9, 41.5, 44.9, 46.0, 51.9, 54.2, 81.8, 117.1, 120.8, 123.6, 123.8, 126.3, 126.4, 
126.9, 127.2, 128.5, 128.7, 138.7, 139.1, 144.8, 145.6, 155.1, 168.5^73.3. 

10 IR (cm." 1 , KBr): 1740 (C0 2 R) and 1640 (CONR). 

MS (%): 547 (parent. 1), 243 (15), 184 (50), 141 (30), 136 (100). 

Anal, caltfd for C^H^NaC^: C 72.36. H 8.28 t N 7.67. Found: C 72.21 , H 8.35, 

N 7.44. 

EXAMPLE 78 

15 M-t-Butoxvcarbonvlmethvn-3-(3-tolvlureido l-5-Dhenv«-7- 
cvcfohexvlhexahvdroazeDin-2-one Prepared from (1 +butoxycert>onytmethyl-3-amino-5- 
phenyl-7-cyclohexylhexahydroazepin-2-one by a procedure analogous to that of 
Example 74 in 6% yield as a 3/1 mixture of diastereomers, foam. 

1 H-NMR (S, CDCy: 0.8-2.3 (m. 15H), 1.37 (s, 9H), 2.26 (s, 3H), 3.02 and 3.22 
20 (multiplets, 1H), 3.6 (m. 1H), 4.01 and 4.1 (AB,'s, ^=17 and 17, Av=216 and 230, 
2H). 4.92 and 5.13 (multiplets, 1H), 6.7-7.4 (m, 11H). 

13 C-NMR (d, CDCI 3 ): (one diastereomer) 21.5, 25.86, 25.90, 26.1, 28.0, 31.5, 

39.4, 39.9, 45.8, 46.6, 51.6, 63.1, 81.9, 117.2, 120.8, 120.9, 123.6, 123.8, 126.4, 126.9, 
127.0, 128.5, 128.6, 128.7, 128.8, 138.8, 139.0, 145.9, 155.1, 168.2, 175.5. 

25 IR (cm. ', KBr): 1730 (C0 2 R) and 1640 (CONR). 

MS (%): 533 (parent, 2), 240 (25), 133 (100), 107 (70), 91 (40). 
HRMS calc'd for C 32 H 43 N,0 + : 533.3243. Found: 533.32941. 

EXAMPLE 79 

30 f1-t-Butoxvcarbonvlmethvl>-3-(3-methoxvphenvlureIdo)-5-Dhenyl-7-cyclohexvl- 
hexahydroazepin-2-one 
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Prepared from (1-t-butoxycarbonylmethyl)-3-amino-5-phenyl-7- 
cyclohexylhexahydroazepin-2-one by a procedure analogous to that of Example 74 In 
14% yield, as a mixture of diastereomers, foam. 

'H-NMR (6, CDCI 3 ): 0.8-2.3 (m. 15H), 1.37 (s, 9H), 2.6 (m. 1H), 3.0-3.4 (m, 1H), 
5 3.74 (s, 3H), 3.97 and 4.1 (AB q *s, ^=17 and 17, Av=213 and 240, 2H), 4.90 and 5.12 
(multiplets, 1H), 6.5 and 6.8-7.4 (m, 11H). 

"C-NMR (<f, CDCI 3 ): (one diastereomer) 25.9, 26.3, 28.0, 31 .0, 34.9, 42.5, 45.8, 
46.6, 51.5, 55.2, 63.1, 64.7, 81.8, 109.0, 126.2. 126.3, 126.9, 127.0, 128.5, 128.6, 129.5, 
129.6, 140.5; 145.9, 147.1, 154.9, 160.2, 168.3, 175.4 
10 IR (cm. 1 , KBr): 1730 (C0 2 R) and 1640 (CONR). 

MS (%): 549 (parent, 3.5), 344 (25), 240 (30), 149 (60), 132 (100). 
HRMS calc'd for C 32 H 43 N 3 0 4 : 549.3192. Found: 549.33256. 

EXAMPLE 80 

pis-1-(t-Butvlaceta mido)-3-f3-tolvlureidol-5.phenvl-7-f4- 
15 fluorophenvnhexahvdroazepin-2-one 

Prepared from cls-1-(t-butylacetamido)-3-amino-5-phenyl-7-(4-fluorophenyI)- 
hexahydroazepin-2-one by a procedure analogous to that of Example 60 in 63% yield, 
M.P. 228-232°C. 

'H-NMR (<y, CD 3 SOCD 3 ): 1.16 {singlet, 9H), 2.0 (m, 3H), 2.24 (s, 3H), 2.5 (m, 
20 1H), 3.1-3.9 (multiplets, 3H), 5.10 (m, 1H), 5.34 (m. 1 H), 6.6-7.5 (m, 14H), 8.95 (bs, 1H). 

13 C-NMR (6, CD 3 SOCD 3 ): 21 .3, 28.4, 45.0. 50.0, 51 .6. 58.5, 1 14.7, 1 15.1 , 1 15.4, 
118.1, 121.8. 122.4, 126.3, 126.8, 128.5, 131.6, 131.7, 135.5, 137.8, 140.5, 146.2. 154.1, 
167.2, 173.4. 

IR (cm. 1 . KBr): 1660 (broad, C=0). 
25 FAB MS (%): 545 (parent+ 1 , 43). 472 (36), 41 2 (37), 254 (27), 21 1 (1 00). 

Anal, calc'd for C 32 H 37 N 4 0 3 F«3/4H 2 0: C 68.86, H 6.95, N 10.04. Found: C 
68.87. H 6.86, N 9.69. 

EXAMPLE 81 
cis-1-ft-Btitvlacetamido^r3-metho xv^^ 
30 hexahvdroazepin-2-one 

Prepared from cis-1-(t-butylacetamido)-3-amino-5-phenyl-7-(4-fluorophenyl)- 
hexahydroazepin-2-one by a procedure analogous to that of Example 60 in 54% yield. 
M.P. 224;5-227°G; -. 
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"H-NMR (S, CD 3 SOCD 3 ): 1 .16 (singlet, 9H), 2.0 (m, 3H), 2.6 (m, 1H), 3.2-3.9 (m. 
3H), 3.70 (s, 3H), 5.10 (m, 1H), 5.32 (m, 1H), 6.5 and 6.8-7.5 (m, 14H), 9.05 (bs, 1H). 

"C-NMR {6, CD 3 SOCD 3 ): 28.4, 44.9, 46.8, 50.0, 51.5, 54.9, 58.5, 103.2, 106.5, 
109.9, 115.1. 115.4, 126.3, 126.8, 128.5, 129.4, 131.6, 141.8, 146.1, 154.1, 159.7, 167.2, 
5 173.3. 

IR (cm.* 1 , KBr): 1660 (broad, C=0). 

FAB MS (%): 561 (parent+1. 25), 488 (30), 412 (28), 254 (27). 211 (100). 
Anal, calc'd for C 32 H 37 N 4 0 4 «H 2 0: C 66.42, H 6.79, N 9.68. Found: C 66.36. 
H 6.57, N 9.42. 
10 EXAMPLE 82 

cis-1-ft-BirtvlacetamidoV3-f3-chloroDhen^ 

hexahvdroazepin-2-one 

Prepared from cis-1-(t-butylacetamido)-3-amincH5-phenyl-7-(4-fluorophenyl) 

hexahydroazepln-2-one by a procedure analogous to Example 60 in 44% yield, M.P. 

15 175-178°C. 

"H-NMR (<J, CD 3 SOCD 3 ): 1.16 (singlet, 9H), 2.0 (m, 3H), 2.6 (m, 1H), 3.2-3.9 (m, 
3H), 5.10 (m. 1H), 5.32 (m. 1H), 6.8-7.6 (m, 14H), 9.27 (bs, 1H). 

,3 C-NMR (6, CDCI 3 ): 28.45, 44.9, 46.8, 50.0, 51.6, 58.5, 115.1, 115.4. 115.8, 
116.8, 120.7, 126.4, 126.8, 128.6, 130.3, 131.6, 131.7, 133.2, 135.4, 142.1. 146.1. 
20 153.9, 167.2, 173.2. 

IR (cm.- 1 , KBr): 1660 (broad, C=0). 

FAB MS (%): 565 (parent, 20), 492 (26), 412 (27), 254 (20), 21 1 (100). 
Anal, calc'd for C 31 H 34 N 4 0 3 FCI»2H 2 0: C 61.94, H 6.37, N 9.32. Found: C 
61.93, H 5.73 (-0.64), N 9.09. 
25 HRMS calc'd for Ca^^OaFCI: 564.2790. Found: 564.23444. 

EXAMPLE 83 

cis-1-(t-Butvlacetamidol-3-f3-tolvlureido)-5- phenvl-7-(4- 

chlorophenvOhexahvdroazepi n-2-one 

Prepared from cis-1-(t-butylacetamido)-3-amino-5-phenyl-7-(4- 
30 chloropheny!)hexahydroazepin-2-one by a procedure analogous to that of Example 60 
in 69% yield, M.P. 224-226°C. 
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^-NMR (6, CDCI 3 , TFA): 1.20 (singlet, 9H), 2.0 (m, 1H), 2.3 (m, 3H), 2.33 (s. 
3H), 3.30 (m, 1H), 3.98 (AB q , = 16, Ai^43, 2H). 5.27 (m, 1H), 5.38 (d, J=11, 1H), 
6.69 (d, J=7, 1H), 6.9-7.5 (m, 16H). 

"C-NMR (6, CDCI 3 , TFA): 22.0, 27.9, 38.5, 38.8, 45.6, 52.8, 61.0, 112.4, 116.1, 
5 119.9, 126.6, 127.3, 128.9, 129.5, 129.8, 130.8, 134.9, 143.6, 158, 176. 

IR (cm. 1 , KBr): 1660 (broad. C=0). 

FAB MS (%): 561 (parent+1, 47), 488 (30), 454 (20), 428 (25), 227 (28), 157 
(100), 119 (46). 

Anal, calc'd for C 3J H 37 N 4 0 3 CM/2H 2 0: C 67.41, H 6.72, N 9.83. Found: C 
10 67.77, H 6.57, N 9.44. 

EXAMPLE 84 
ds-1-ft-B utvtaratamido)-3-(3-methox^ 
hexahvdroazepin-2-one 

Prepared from cis-1-(t-butylacetamido)-3-amino-5-phenyl-7-(4- 
1 5 chlorophenyl)hexahydroazepin-2-one by a procedure analogous to that of Example 60 
in 33% yield, M.P. 130-132°C. 

1 H-NMR (6, CDCI 3 , TFA): 1.21 (singlet, 9H), 2.0-2.4 (multiplets, 4H), 3.29 (m, 
1H), 3.82 (s, 3H), 3.89 (AB q , = 16, A^=77, 2H), 5.24 (m, 1H), 5.39 (d, J=11, 1H). 
6.7-6.9 and 7.1-7.4 (m, 16H). 
20 "C-NMR (6, CDCI 3 , TFA): 28.0, 38.7, 38.9, 45.6, 48.3, 52.6, 52.8, 55.5, 60.8, 

126.6, 127.3, 128.9, 129.5, 130.4, 130.5, 130.8, 135.1, 135.6, 143.8, 160.2, 168.8, 175.7. 
IR (cm. \ KBr): 1660 (broad, C=0). 

FAB MS (%): 577 (parent, 82), 504 (61), 428 (56), 227 (76), 119 (100), 103 (55). 
Anal, calc'd for C 32 H 37 N 4 0 4 CI: C 66.60, H 6.46, N 9.71. Found: C 66.83, H 
25 6.46, N 9.51. - 

EXAMPLE 85 

cts-1-(t-Butvlacetamidol-3-/3-chloroDhenvlureido}-5-Dhenvl-7-{4- 
chlorophenvnhexa-hvdroazepin-2-one 

Prepared in analogy with Example 60 in 52% yield, M.P. 229-231 °C. 
30 ^-NMR (<y, CDCI 3 , TFA): 1.21 (singlet, 9H), 2.0-2.4 (multiplets, 4H), 3.29 (m, 

1H), 3.92 (AB„, = 16, Av=65, 2H), 6.27 (d, J=8, 1H), 5.43 (d, J=10, 1H), 7.1-7.5 
(m, 16H). 
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,3 C-NMR (6, CDCI 3I TFA): 22.0, 27.9, 38.7, 45.6, 48.3, 52.5, 60.9, 71.3, 126.1, 
126.6, 127.3, 128.9, 129.5, 130.6, 130.8, 134.9, 135.3, 135.7. 143.7. 176.0. 
IR (cm/ 1 , KBr): 1660 (broad, C=0). 

FAB MS (%): 581 (parent+1. 63), 508 (61), 428 (36), 227 (65), 157 (81), 119 

5 (100). 

Anal, calc'd for C^H^OaCI^I/SHjO: C 63.37, H 5.95, N 9.54. Found: C 

63.74, H 5.99, N 8.87 (-0.67). 

HRMS calc'd for C^H^OaClj: 580.2008. Found: 580.19940. 

EXAMPLE 86 
10 ds-1-ft-Butvlacetamidol-3-(3-tolvlur^^ 
one 

Prepared from cis-1-(t-butylacetamido)-3-amino-5-phenyl-7-(4- 
tolyl)hexahydroazepin-2-one by a procedure analogous to that of Example 60 in 57% 
yield, M.P. 216-218°C. 
15 *H-NMR (6, CDQ 3 , TFA): 1.20 (singlet, 9H), 2.0-2.4 (multlplets, 4H), 2.33 (s, 

3H), 2.34 (s, 3H), 3.27 (m, 1H), 3.96 (AB q , ^-16, Av=62, 2H), 5.22 (d, J=10, 1H), 
5.39 (d, J=10, 1H), 7.0-7.4(m, 16H). 

"C-NMR (6, CDCI 3 , TFA): 20.9. 22.0, 27.9, 38.5, 38.9, 45.7, 485, 52.8, 61.5, 
71.3, 120.8, 124.5, 126.6, 127.2, 128.0. 128.9, 129.3. 129.8, 130.0, 133.4, 134.7, 139.7, 
20 140.4, 143.9, 176. 

IR (cm." 1 . KBr): 1660 (broad, C=0). 

FAB MS (%): 541 (parent+1, 10), 207 (12). 157 (100), 119 (24), 103 (12). 
Anal, calc'd for C 33 H 40 N 4 0 3 : C 73.30, H 7.46, N 10.36. Found: C 72.90, H 7.37, 
N 10.11. 

25 EXAMPLE 87 

cls-1-»-Butvlacetamido>-3-f3-methoxvDhenvlureido>-5 -Dhenvl-7-(4- 

tolvnhexahvdroazepin-2-one 

Prepared from cis-1-(t-butylacetamido)-3-amino-5-phenyl-7-(4- 
tolyl)hexahydroazepin-2-one by a procedure analogous to that of Example 60 In 40% 
30 yield as an amorphous solid. 

'H-NMR (6, CDCI 3 , TFA): 1.19 (singlet, 9H), 2.0-2.4 (multlplets, 4H), 2.34 (s, 
3H), 3.29 (m. 1H), 3.83 (s. 3H), 3.95 (AB q , J M »16. Av=81. 2H), 5.22 (d, J— 11. 1H), 
5.40 (d, J=11, 1H), 6.8 and 7.1-7.4 (m, 16H). 
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"C-NMR (6, CDCI 3 , TFA): 22.0, 27.9. 38.6. 38.9. 45.6. 48.2. 52.7, 55.5. 61.4. 
71.2, 126.2. 126.6, 127.2, 128.9, 129.3. 130.0. 130.5. 130.6, 133.4, 139.7, 143.9, 157.2, 
169.4, 175.8. 

IR (cm. 1 , KBr): 1660 (broad, C=0). 
5 FAB MS (%): 557 (parent+1 , 59), 484 (45), 408 (43), 250 (32), 207 (100), 132 

(33), 105 (43). 

Anal, calc'd for CajH^CVHjO: C 68.97, H 7.37, N 9.75. Found: C 68.97, 
H 7.38, N 9.60. 

EXAMPLE 88 

10 cis-1-M- Butvlacetamtdol-3-f3-3-chlorophenvlureidol-S-phenvl-7-{4- 

toM)hexahvdroazepin-2-one 

Prepared from cis-1-(t-butylacetamido)-3-amino-5-phenyl-7-(4- 

tolyl)hexahydroazepin-2-one by a procedure analogous to that of Example 60 in 41% 

yield as an amorphous solid. 
1 5 'H-NMR (6, CDCI3, TFA): 1 .20 (singlet. 9H), 2.0-2.4 (multiplets, 4H), 2.34 (s, 3H), 

3.29 (m, 1H), 3.94 (AB q , = 16, Av=58, 2H), 5.23 (d. J=9, 1H), 5.42 (d, J=11. 1H), 

7.1-7.5 (m, 16H). 

"C-NMR (S, CDCI3, TFA): 21.0, 27.9, 38.8, 38.9, 45.7, 48.2, 52.5, 61.4, 64.6, 
122.2, 125.7, 126.6, 127.2, 128.9, 129.3, 130.0, 130.5, 133.5, 135.2, 137.4, 139.7, 144.0, 
20 156.4, 169.3, 176.0. 

IR (cm.- 1 , KBr): 1660 (broad, C=0). 

FAB MS (%): 561 (parent+1, 44), 488 (34), 408 (28), 207 (67), 157 (100). 
Anal, calc'd for C 32 H 37 N 4 0 3 CI»1/4H 2 0: C 67.95, H 6.68, N 9.91. Found: C 
68.12. H 6.47, N 9.52. 
25 EXAMPLE 89 

ds-1-ft-BuMacetamidoV^r3-tolvlureido^-5-Dhenvl-7-r3-toM^hexahvdroazepin-2- 

one 

Prepared from cis-1-(t-butylacetamido)-3-amino-5-phenyl-7-(3- * 
tolyl)hexahydroazepin-2-one by a procedure analogous to that of Example 60 in 56% 
30 yield, M.P. 252-254°C. 

^-NMR (S, CDCI3, TFA): 1.20 (singlet. 9H), 2.0-2.4 (multiplets, 4H), 2.32 (s, 
3H), 2.33 (s, 3H), 3.27 (m, 1H), 3.93 (AB„, ^=16, Av=54, 2H), 5.20 (d, J=9, 1H), 5.38 
(d, J-11, 1H), 7.0-7.5 (m, 16H). 
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"C-NMR (6, CDCL,, TFA): 21.1, 21.2, 28.0, 38.7, 39.0, 45.8, 48.3. 52.6, 61.6, 
120.4, 124.2, 126.4, 126.7, 127.2, 127.5, 128.9, 129.2, 129.7, 130.1, 130.2, 135.3, 136.5, 
139.2, 140.2, 144.0, 158, 169, 175.6. 

IR (cm. \ KBr): 1660 (broad, C=0). 
5 FAB MS (%): 541 (parent+1, 72), 468 (63), 408 (45), 250 (32), 207 (100), 157 

(100), 119 (68). 

Anal, calc'd for C^H^N^: C 73.30, H 7.46, N 10.36. Found: C 73.02, H 7.39, 
N 10.30. 

EXAMPLE 90 

10 cis-1-(t-Butvlacetamldo)-3-(3-methoxvphenvlureido)-5-phenvl-7-r3- 
tolvflhexahvdroazepln-2-one 

Prepared from cis-1-(t-butyIacetamido)-3-amino-5-phenyl-7-(3- 
tolyl)hexahydroazepin-2-one by a procedure analogous to that of Example 60 in 76.5% 
yield as an amorphous solid. 
15 'H-NMR (6, CDCI 3 , TFA): 1.19 (singlet, 9H), 2.0-2.4 (multiplets, 4H), 2.32 (s, 

3H), 3.28 (m, 1H), 3.81 (s, 3H), 4.0 (m, 2H), 551 (d, J=9, 1H), 5.39 (d, J=11, 1H), 6.7- 
6.9 and 7.1-7.4 (m, 16H). 

"C-NMR (6, CDClj, TFA): 215, 28.0, 38.8, 39.1, 45.7, 48.2, 52.6, 55.4, 61.6, 
71.0, 126.4, 126.7, 127.2, 128.9, 129.2, 130.1, 130.5, 136.6. 1395, 144.1, 157. 169, 176. 
20 IR (cm.* 1 , KBr): 1660 (broad, C=0). 

FAB MS (%): 557 (parent+1, 34), 484 (39). 408 (32), 207 (75), 119 (100), 103 

(100). 

Anal, calc'd for C^H^NJVHjO: C 68.97, H 7.37, N 9.75. Found: C 68.73, 
H 7.95 (-0.58), N 9.42. 
25 EXAMPLE 91 

cis-1-(t-Butvlacetamtdol-3-(3-chloroDhenvlureidol-S-phenvl-7-(3- 
tolvflhexahvdroazepin-2-one 

Prepared from cis-1-(t-butytacetamido)-3-amino-5-phenyl-7-(3- 
tolyl)hexahydroazepin-2-one by a procedure analogous to that of Example 60 in 65% 
30 yield as an amorphous solid. 

1 H-NMR (<y. CDCI 3 . TFA): 1.20 (singlet. 9H), 2.0-2.4 (multiplets, 4H), 2.33 (s, 
3H), 3.29 (m, 1H), 3.95 (AB q , = 16, Av=58. 2H), 5.22 (d, J=9, 1H), 5.44 (d, J=11, 
1H), 7.1-7.4 (m, 16H). 
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"C-NMR (6. CDCI 3 , TFA): 21.2. 28.0, 38.8, 39.0, 45.7, 48.2, 52.5, 61.7, 71.1, 
125.6, 126.3, 126.7, 127.2, 128.9, 129.2, 130.2, 130.5, 135.2, 136.5, 139.2, 144.0, 157, 
169, 176. 

IR (cm. \ KBr): 1660 (broad, C=0). 
5 FAB MS (%): 561 (parent+1 , 30), 488 (75), 408 (43). 250 (37), 207 (100), 115 

(39). 

Anal, calc'd for C 32 H 37 N 4 0 3 CI»1/4H 2 0: C 67.95. H 6.68, N 9.91. Found: C 
67.89. H 6.72. N 9.91. 

EXAMPLE 92 

10 1-(t-Butvlacetamido>-3-f2-methvlphenv1ureidoV5.7-diDhenvlhexahydroa2eDin-2- 
one 

Prepared from the more polar amine diastereomer of 1-(t-butylacetamido)-3- 
amino-5,7-diphenyl-hexahydroazepin-2-one In Example 60 In 26% yield, mp 145-153°C. 

'H-NMR (6, CD 3 SOCD 3 ): 1.15 (singlet, 9H), 1.9-2.1 (m, 3H), 2.17 (s, 3H), 2.61 
15 (m, 1H), 3.25 (m, 1H), 3.51 (AB„, = 16, Dn=214, 2H), 5.10 (m, 1H), 5.30 (d, J=10, 
1H). 6.8-7.4 (m, 15H), 7.77 (d, J=8, 1H), 8.17 (s, 1H). 

"C-NMR (o\ CD 3 SOCD3): 22.8, 28.5, 45.0, 47.0, 49.9, 51.8, 59.4, 67.3, 120.9, 
121.0, 122.0. 125.9. 126.0, 126.3, 126.7, 126.8, 127.2, 128.0, 128.4. 128.5, 128.7, 129.4, 
129.5, 130.1, 131.3, 138.2, 139.3, 146.3, 154.4, 167.3, 173.4. 
20 IR (cm.* 1 , KBr): 1650 (broad, C=0). 

FAB MS (%): 527 (parent+1, 90). 454 (75), 394 (45), 193 (100), 157 (67), 119 
(54), 91 (66). 

Anal. Calc'd. for C^H^O^I^O: C 71.75, H 7.34, N 10.46. Found: C 
71.84, H 7.10, N 10.27. 
25 EXAMPLE 93 

1 -ft-Biitvlacetamido>-3-(4-chloroDhenvlu reido>-S.7-diDhenvlhexahvd roazepin-2- 

one 

Prepared from the more polar amine diastereomer of 1-(t-butylacetamido)-3- 
amino-5,7-diphenyl-hexahydroazepin-2-onein Example 60 in 19% yield, mp 165-170°C. 
30 1 H-NMR (S, CDCI 3 , TFA): 1 .1 8 (singlet, 9H). 2.03 (m, 1 H), 2.2-2.4 (m, 2H). 3.28 

(m, 1 H), 4.03 (AB q . = 17. Dn-1 32, 2H), 5.26 (6, J=9. 1 H), 5.43 (6, J=1 1 , 1 H), 7.1 - 
7.4 (m, 17H). 
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"C-NMR (6, CDCI 3 , TFA): 27.7. 38.5, 38.6, 45.7, 48.1. 52.9. 53.7, 61.9. 71 :6, 
124.7, 126.5. 127.3, 128.7, 128.9, 129.0, 129.4, 129.6, 129.7, 129.8, 130.0, 133.6, 136.2, 
143.6, 157.4, 169.8, 176.3. 

IR (cm. 1 , KBr): 1650 (broad, C=0). 
5 FAB MS (%): 547 (parent +1, 23), 474 (22), 420 (15), 394 (16), 193 (28), 155 

(45), 136 (30 ). 1 19 (100), 104 (40). 

Anal. Calc'd. for C 31 H 35 N 4 0 3 CI»1/2H 2 0: C 66.96, H 6.52, N 10.07. Found: C 
66.65, H 6.33, N 9.86. 

EXAMPLE 94 
10 1-(t-BuWlacetamidoV3-(S-(benztri 
one 

To a 35 ml_ round-bottomed flask equipped with N 2 inlet and condenser were 
added 62 mg (0.382 mmol) beriztriazoie-5-carboxylic acid, 5 mL dry tefrahydrofuran, 
0.090 mL (0.420 mmol) diphenyiphosphoryl azide, and 0.060 mL (0.420 mmol) 
15 triethylamine. The reaction was refluxed for 1 hr. cooled briefly, and 150 mg (0.382 
mmol) of 1-(t-butylacetamido)-3-amino-5,7-diphenyIhexahydroazepin-2-one (the more 
polar amine diastereomer in Example 60) was added and refluxing continued for 1 4 hr. 
The reaction was cooled, filtered to remove a small amount of amide byproduct that 
had formed, and the filtrate evaporated. The residue was triturated with chloroform to 
20 afford a white solid, 70 mg (34%), mp 21 0-220 °C. 

1 H-NMR (6, CDCI3): 1.16 (singlet, 9H), 2.03 (m, 1H). 2.2-2.5 (m, 3H), 3.18 (m, 
1H), 3.28 (m, 1H), 4.01 (AB„, = 16, Dn=108, 2H), 5.2-5.3 (m, 2H), 5.64 (bs, 1H), 
7.1-7.4 (m, 13H), 7.92 (d, J=9, 1H), 8.06 (s, 1H), 8.38 (s, 1H). 

13 C-NMR (6, CDCI,): 27.9. 38.6, 39.0. 45.6, 48.0. 52.5, 53.4, 61.8. 116.1 , 1 19.9, 
25 125.2, 126.5, 127.4, 128.9, 129.5, 129.7, 129.9, 130.5, 135.0, 136.3, 140.9, 143.7, 155.1, 
163.0, 169.2, 175.8. 

IR (cm. 1 , KBr): 1640 (broad, C=0). 

FAB MS (%): 555 (parent+1, 64), 481 (70), 394 (35), 193 (83), 155 (55), 119 

(100). 

30 HRMS: Calc'd. for C 31 H 3a N 7 0 3 : 554.2872. Found: 554.28607. 

EXAMPLE 95 

1-ft-Butvlacetamido)-3-(3.4-dimeth\dDhenvlureido)-5.7-<iiohenvlhexahvdroazepin- 

2-one : 
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Prepared as in Example 94, using the more polar isomer of 1 -(t-butylacetamido)- 
3-amino-5,7-diphenyl-hexahydroazepin-2-one describsd in Example 60, in 48% yield, 
mp 185-1 88«> C. 

'H-NMR (d, CDCI 3 ): 1.19 (singlet, 9H), 2.0 (m, 1H), 2.14 (s, 3H), 2.15 (s, 3H), 
5 2.2-2.3 (m, 2H), 2.55 (m, 1 H), 3.20 (m, 1 H), 3.59 (AB q , - 16, Dn=193, 2H), 5.1 6 (d, 
J=10, 1H), 5.24 (dd, J=7.10, 1H), 5.38 (s, 1H), 6.71 (d. J=6, 1H), 7.0-7.4 (m. 13H). 
7.53 (bs, 1H). 

"C-NMR (6, CDCI3): 19.0, 19.9, 28.6. 39.3, 39.4, 46.1, 48.2, 51.1, 52.2, 61.2, 
117.9, 121.8, 121.9, 126.5, 126.6, 127.0, 128.5, 128.6, 128.8, 128.9, 129.4, 129.5, 130.0, 
10 136.8, 137.1, 138.2, 145.3, 155.4, 167.5, 175.0. 
IR (cm.-\ KBr): 1660 (broad, C=0). 

FAB MS (%): 541 (48, parent+1). 468 (35), 394 (32), 309 (39), 193 (42), 155 
9100), 135 (72), 119 (100), 103 (96). 

Anal. Calc'd. for C^H^Oa: C 73.30, H 7.46, N 10.36. Found: C 73.09, H 
15 7.32, N 10.08. 

EXAMPLE 96 

1-ft-Butvlacetamido>-3-f3-dimethvlaminophenvlureido>-5.7-diphenyl- 
hexahvdroazepin-2-one 

. Prepared as in Example 94, using the more polar isomer of 1 -(t-butylacetamido)- 
20 3-amino-5,7-diphenyl-hexahydroazepin-2-one described in Example 60, in 71% yield, 
mp 145-153°C. 

1 H-NMR (6, CDCy: 1 .1 8 (singlet, 9H). 1 .98 (m, 1 H), 2.22 (m, 2H), 2.57 (m, 1 H), 
2.87 (s, 6H), 3.20 (m, 1H), 3.58 (AB„, = 16, Dn=174, 2H), 5.17 (d, J=10, 1H), 5.26 
(m, 1H), 5.42 (s, 1H), 6.3, 6.6, 6.7, 6.9, and 7.0-7.3 (m, 16H), 7.59 (s, 1H). 
25 13 C-NMR (6, CDCI 3 ): 28.6, 39.4, 39.5, 40.6, 46.0, 48.3, 51 .1 , 52.1 , 61 .2, 1 04.5, 

107.7, 108.5, 108.6, 126.6, 127.0, 128.6, 128.8, 128.9, 129.1, 129.3, 129.5, 138.3, 140.1, 
145.3, 151.5, 155.3, 167.5, 174.9. 

IR (cm.- 1 , KBr): 1640 (broad, C=0). 

Anal. Calc'd. for C33H 4l N 5 0 3 e1/2H 2 0: C 70.19, H 7.50, N 12.40. Found: C 
30 69.81, H 7.13, N 12.05. 

The hydrochloride salt was formed using HCI in ether and crystallized from 
acetone to afford a white solid, mp 190-1 97° C. 
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Anal. Calc'd.forC 33 H 41 N 5 0 3 HCI: C 66.93, H 7.15. N 11.83. Found: C 66.60, 
H7.17, N 11.70. 

EXAMPLE 97 

cis-1-ft-Butvlacetamido}-3-(3-tolvlureidol-5-Dhenvl-7-(3- 
5 methoxvphenvnhexahvdroazepin-2-one 

Preparedfrom the more polar isomer of 1 -(t-butyiacetamido)-3-amino-5-phenyl-7- 
(3-methoxyphenyl)hexahydroazepin-2-one in anaiogy with Example 60 in 40% yield, mp 
245-247° C. 

'H-NMR (6, CDCI 3 , TFA): 1.19 (singlet, 9H), 1.9-2.4 (multiplets; 4H), 2.33 (s, 
10 3H), 3.28 (m, 1 H), 3.81 (s, 3H), 3.97 (AB,, = 17. Dn York=62, 2H). 5.23 (d. J=10, 
1 H). 5.38 (d, J=1 1 , 1 H). 6.8-7.4 (m, 1 6H). 

"C-NMR (6, CDCI3. TFA): 21.0. 27.9, 38.6, 38.8, 45.6. 48.2, 52.8, 52.9, 55.5. 
61.6, 114.7. 115.9, 121.9, 124.5, 126.6, 127.3, 128.0, 128.9, 129.7. 130.5, 138.0, 140.3, 
143.8, 158, 169, 175.6. 
15 IR (cm.'.KBr): 1650 (broad, C=0). 

FAB MS (%): 557 (parent+1, 30). 484 (45), 266 930), 223 (100). 132 (45). 115 
(42). 91 (44). 

Anal. Calc'd. for CwH^Q,: C 71.20, H 7.24, N 10.07. Found: C 70.98, H 
7.51 , N 9.83. 

20 EXAMPLE 98 

cis-1-rt-Butvlacef amidoV3-f3-methoxvDhenvlureido^-5-Dhenvl-7-r3- 
methoxvphenvnhexahvdroazepin-2-one 

Prepared from the more polar isomer of 1-(t-butylacetamido)-3-amino-5-phenyl- 
7-(3-methoxyphenyl)hexa hydroazepin-2-one in analogy with Example 60 in 46% yield 
25 as an amorphous solid. 

'H-NMR (6, CDCI 3 , TFA): 1.19 (singlet, 9H), 2.0-2.4 (multiplets, 4H), 3.29 (m, 
1H), 3.80 (s, 3H), 3.82 (s, 3H). 3.8-3.9 and 4.0-4.1 (m. 2H). 5.25 (m, 1H), 5.38 (m, 1H), 
6.7-7.0 and 7.1-7.4 (m, 16H). 

13 C-NMR (6, CDCIg, TFA): 22.1, 28.0, 38.7. 38.8, 45.6. 47, 62, 55.4, 55.5, 61.5, 
30 114.6, 115.8, 121.7, 126.6, 127.2, 128.9, 130.5, 143.9 (remaining carbons notvlsible In 
this scan). 

IR (cm." 1 , KBr): 1670. 1630, 1600 (broad, C=0). 
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FAB MS (%): 573 (parent+1, 45), 500 (52), 424 (35), 266 (34), 223 (100), 132 
(32), 115(48), 91 (37). 

Anal. Calctt for C M H 40 N 4 O 5 »H 2 O: C 67.10. H 7.17, N 9.48. Found: C 67.01, 
H 7.23, N 9.20. 

5 EXAMPLE 99 

cis-1-(t-Butvlaceta mido>-3-r3-chloroDhenvlureido)-5-Dhenvl-7 -(3- 
methoxvDhenvnhexahvdroazeDln-2-one 

Preparedfromthemorepo!arisomerof1-(t-butylacetamido)-3-amino-5-phenyl-7- 
(3-methoxyphenyl)hexahydroazepin-2-one in analogy with Example 60 In 31% yield as 
10 an amorphous solid. 

'H-NMR (6, CDCI 3 , TFA): 1 .20 (singlet, 9H). 2.0-2.4 (muWplets, 4H), 2.33 (s, 
3H), 3.29 (m, 1H), 3.81 (s, 3H), 3.96 (AB q , = 17, Dn=59, 2H), 5.24 (d, J=9, 1H), 
5.42 (d, J=11, 1H), 6.8-7.4 (m, 16H). 

"C-NMR (<$, CDCI3, TFA): 22, 28.0, 38.7, 38.8, 45.6, 48.2, 52.5, 55.4, 61.6, 
15 114.7, 115.9, 121.8. 125.8, 126.6, 127.2, 128.9, 130.5, 130.6, 138.1, 143.9, 156, 167, 
175. 

IR (cnv\ KBr): 1670, 1620 (broad, C=0). 

FAB MS (%): 577 (parent+1. 35), 504 (46), 223 (100). 157 (73), 119 (51). 
Anal. Calc'd. for C 32 H 37 N 4 0 4 CleH 2 0: C 64.58, H 6.60, N 9.41 . Found: C 67.54, 
20 H 6.63. N 9.24. 

EXAMPLE 100 

cis-1-(t-Butvlacet amido}-3-f3-tolviureldol-5-phenvl-7-/4-tri 
fluoromethvlphenvnhexahvdroazepin-2-one 

Prepared from the more polar isomer of 1-(t-butylacetamido)-3-amino-5-phenyl-7- 
25 (4-trifluoromethylphenyl)hexahydroa2epin-2-one in analogy with Example 60 in 1 0% yield 
as an amorphous solid. 

*H-NMR (6, CDCI3, TFA): 1.19 (singlet, 9H), 2.0-2.4 (muWplets, 4H), 2.34 (s, 
3H), 3.31 (m, 1H), 3.82 (AB„, = 16, Dn=36, 2H), 4.82 and 5.02 (m, 1H), 5.3 (m, 1H), 
7.0-7.7 (m. 16H). 

30 13 C-NMR (6, CDCI3. TFA): 21.1, 28.0, 38.6, 38.8, 43.3, 45.6, 48.4, 52.7, 61.0, 

120.7, 121.2, 124.4, 125.0, 126.2. 126.5. 126.6. 126.9. 127.3. 127.7, 128.2, 128.9, 129.7, 
130.0, 131.5, 131.9, 134.8, 135.0, 140.3, 140.5, 143.7, 143.9. 158, 168, 175. 
IR (cm.' 1 , KBr): 1680, 1660, 1640 (broad, C=0). 
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FAB MS (%): 595 (parent+1, 5), 482 (24), 349 (30), 157 (100), 135 (45), 119 
(99), 103 (51). 

Ana!. Calc'd. for C 33 H 37 N 4 0 3 F 3 »3/2H 2 0: C 63.75, H 6.49, N 9.01. Found: C 
64.01 , H 6.44, N 8.74. 
5 EXAMPLE 101 

cis-1-(t-Butvlacetamido)-3-(3-methoxvphenvlureldo)-5-phenvl-7-f4- 
trifluoromethvlphenvnhexahydroazepin-2-one 

Prepared from the more polar isomer of 1 -(t-butylacetamido)-3-amino-5-phenyl-7- 
(4-trifluo romethylphenyl)hexahydroazepin-2-one in analogy with Example 60 in 48% yield 
10 as an amorphous solid. 

1 H-NMR (S, CDCi 3 , TFA): 1.18 (singlet, 9H), 2.0-2.4 (muRiplets. 4H), 3.31 (m. 
1H), 3.82 (s, 3H), 3.83 (AB q , = 16, Dn=37, 2H), 4.82 and 5.02 (m, 1H), 5.3-5.4 (m, 
1H), 6.7-7.7 (m, 16H). 

"C-NMR (6, CDCI 3 . TFA): 22.1, 28.0, 38.5, 38.7, 43.3, 45.6, 48.4, 55.5, 60.9, 
15 126.2, 126.5, 126.6, 126.9, 127.3, 128.9, 130.1 , 130.6, 130.8, 140.5, 143.7, 144.0, 157, 

168, 176. 

IR (cm/ 1 . KBr): 1660, 1640, 1600 (broad, C=0). 
FAB MS (%): 611 (parent+1 , 4), 498 (17), 349 (20), 157 (100). 
Anal. Calc'd. for C 33 H 37 N 4 0 4 F 3 eH 2 0: C 63.05, H 6.25, N 8.91 . Found: C 63.05, 
20 H 6.11, N 8.59. 

EXAMPLE 102 

cis-1-ft-Butvlacetamido)-3-i3-chlorophenvlureido)-5-Dhenvl-7-f4- 
trifluoromethvlphenvOhexahvdroazepin-2-one 

Prepared from the more polar isomer of 1 -(t-butylacetamido)-3-amino-5-phenyl-7- 
25 (4-trifluoromethylphenyl)hexahydroazepin-2-one in analogy with Example 60 in 34% yield 
as an amorphous solid. 

1 H-NMR (6, CDCI 3 , TFA): 1.19 (singlet, 9H), 2.0-2.4 (muIBplets, 4H), 3.33 (m, 
1H), 3.93 (AB q , = 17, Dn=89, 2H), 5.37 (m, 1H), 5.46 (d, J=11, 1H), 7.0-7.7 (m, 
16H). 

30 13 C-NMR (5, CDCIa, TFA): 27.8, 38.6, 38.7, 45.6, 48.3, 52.6, 53.1 , 61 .1 , 120.4, 

122.6, 126.2. 126.6, 127.4, 129.0, 130.0, 130.6, 132.0. 135.3, 137.0, 140.3. 143.6. 157, 

169, 176.1. 

IR (cm; 1 , KBr): 1680, 1640 (broad, C=Q). 
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FAB MS (%): 615 (parent+1, 6), 233 (23), 157 (100), 135 (47), 119 (99), 103 

(52) . 

Anal. Calc'd. for Ca^N^CIFa SMHP: C 60.28, H 5.77, N 8.79. Found: C 
60.17, H 5.91, N 8.64. 
5 EXAMPLE 103 

cls-1 -(t-Butvlacetamido)-3-(3-tolvtureido>-5-phenvl-7-(3- 
fluorophenvnhexahvdroazepin-2-one 

Prepared from the more polar isomer of 1 -(t-butylacetamido)-3-amino-5-phenyl- 
7-(3-fluorophenyl)hexahydroazepin-2-one in analogy with Example 60 in 39% yield as 
10 an amorphous solid. 

'H-NMR (5, CDCI 3 , TFA): 1.22 (singlet. 9H), 2.0-2.4 (multiplets, 4H), 2.33 (s, 
3H), 3.28 (m, 1H), 3.87 (AB q , = 16, Dn=43, 2H), 5.21 (d, J=9, 1H), 5.32 (d, J=11, 
1H), 7.0-7.4 (m, 16H). 

,3 C-NMR {6, CDCI 3 , TFA): 21.2, 28.1, 38.8, 38.9, 45.7, 48.3, 52.6, 60.8, 126.7, 
15 127.3, 128.9, 129.6, 144.0, 157, 167, 175 (not all carbons visible in this scan). 
IR (cm.* 1 , KBr): 1660. 1640 (broad, C=0). 

FAB MS (%): 545 (parent+1, 62). 472 (52), 211 (76), 157 (100), 132 (53). 107 

(53) . 91 (57). 

Anal. Calc'd. for C 3a H3 7 N 4 0 3 Fe3/4H 2 0: C 68.86, H 6.95, N 10.04. Found: C 
20 68.87, H 6.83, N 9.73. 

EXAMPLE 104 

cis- 1-ft-Butvlacetamido>-3-(3-m ethoxvphenvlureido'>-5-phenvl-7-f3- 
tiuorophenvOhexahvdroazepin-2-one 

Prepared from the more polar isomer of 1-(t-butylacetamido)-3-amino-5-phenyl-7- 
25 (3-fluorophenyl)hexahydroazepin-2-one in analogy with Example 60 in 30% yield as an 
amorphous solid. 

'H-NMR (6, CDCI3, TFA): 1.20 (singlet, 9H), 2.0-2.4 (multiplets, 4H), 3.28 (m, 
1H), 3.80 (s. 3H), 3.9 (m, 2H). 5.23 (d. J-11, 1H), 5.34 (d, J=11, 1H), 6.7-6.9 and 7.1- 
7.4 (m, 16H). 

30 13 C-NMR (6, CDCI3, TFA): 22.2,28.2,38.8,38.9,45.7, 48.3,52.5,55.4,60.8, 

116.5, 126.7, 127.2, 128.9, 143.9, 176 (not all carbons visible in this scan). 
IR (cm. 1 , KBr): 1670, 1640 (broad, C=0). 

FAB MS (%): 561 (parent+1, 95), 488 (78), 211 (100), 157 (89), 119 (88). 
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Anal. Calc'd. for C 32 H 37 N 4 0 4 F»1/2H 2 0: C 67.47, H 6.72, N 9.83. Found: C 
67.20, H 6.70, N 9.14 (-0.69). 

HRMS Calc'd. for C 32 H 37 N 4 0 4 F: 561.2868. Found: 561.28552. 

EXAMPLE 105 

5 cis-1-(t-Butvlacetamido)-3-f3-chlorophenvlureido>-5-phenvl-7-f3- 
fluorophenvOhexahvdroazeDin-2-one 

Prepared from the more polar isomer of 1-(t-butylacetamido)-3-amino-5-phenyl-7- 
(3-fluorophenyl)hexa hydroazepin-2-one in analogy with Example 60 in 52% yield as an 
amorphous solid. 

10 "H-NMR (6, CDCI 3 , TFA): 1.22 (singlet, 9H), 2.0-2.4 (multJplets, 4H), 2.33 (s, 

3H), 3.29 (m, 1H). 3.9 (m, 2H), 5.26 (d, J-11, 1H), 5.42 (m. 1H), 6.9-7.3 (m, 16H). 

"C-NMR (5. CDCI 3 , TFA): 22.2, 28.1, 38.8, 39.0, 45.6. 48.4, 52.5. 60.9, 116.6. 
125.1, 125.4, 126.6, 126.7, 127.3, 128.9, 130.5, 130.9, 131.0, 135.2, 143.9, 157, 164, 
175. 

15 IR (cm. 1 , KBr): 1670, 1640 (broad. C=0). 

FAB MS (%): 565 (parent+1, 58), 492 (71), 211 (100), 157 (91), 132 (53(, 115 
(42), 91 (49). 

Anal. Calc'd. for C^H^NLPjCIF^HaO: C 64.86, H 6.14, N 9.76. Found: C 
64.79, H 5.93, N 9.42. 
20 EXAMPLE 106 

1 -(t-Butvlacetamidol-3-(3-methvl. 4-chlorophenylureido)-5.7- 
diphenvlhexahydroazepin-2-one 

Prepared from the more polar isomer of 1 -(t-butylacetamido)-3-amino-5,7-phenyl- 
hexahydroazepin-2-on e in Example 60 in analogy with the procedure given in Example 
25 94 in 70% yield, mp 168-171 °C. 

'H-NMR (S, CDCI 3 ): 1.19 (singlet, 9H), 2.0-2.3 (m, 3H). 2.24 (s, 3H), 2.62 (m, 
1H). 3.17 (m, 1H). 3.58 (AB q , - 16. Dn=212. 2H). 5.18 (d. J-11, 1H). 5.2 (m, 1H), 
6.87 (d, J=7, 1H), 7.0-7.4 (m, 15H), 8.03 (bs, 1H). 

,3 C-NMR (6, CDCI 3 ): 20.1, 28.6, 38.3, 40.0, 46.3, 48.2, 51.3, 52.4, 61.2, 118.3. 
30 126.6, 126.9, 127.1 , 127.4, 128.6. 128.7, 128.9. 129.0. 129.2, 129.3, 129.4, 129.5, 136.3, 
138.3, 138.4, 145.2, 155.4, 167.6, 175.4. 

IR (cm.* 1 , KBr): 1660, 1640 (broad, C=0). 
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FAB MS (%): 561 (parent+1, 22), 488 (37), 394 (30), 193 (100), 132 (40), 119 
(47), 115 (43), 91 (62). 

Anal. Calc'd. for C 32 H, 7 N 4 0 3 Cle1/2H 2 0: C 67.41, H 6.72, N 9.83. Found: C 
67.41, H 6.73, N 9.76. 
5 EXAMPLE 107 

1-ft-Butylacctam8do^(3-nitrophenvlureido^-5.7-diphenvlhexahvdroazepin-2-one 

Prepared from the more polar isomer of 1 -(t-butylacetamido)-3-amino-5,7-phenyl- 
hexahydroazepin-2-one in Example 60 in 64% yield, mp 182-1 85 °C. 

1 H-NMR (5, CD,SOCD 3 ): 1.15 (singlet, 9H), 1.9-2.1 (m, 3H), 2.63 (m, 1H), 3.3 
10 (m, 1H), 3.52 (AB q , - 16, Dn=228, 2H), 5.13 (m, 1H), 5.32 (d, J=11, 1H), 6.9-7.7 
(m, 15H), 8.54 (s, 1H), 9.56 (s, 1H). 

13 C-NMR {6, CD3SOCD3): 28.5, 44.9, 47.0, 50.0, 51 .6, 59.4, 126.4, 126.8, 128.5, 
128.7, 129.4, 139.2, 141.8, 146,2, 1485,'153.8, 167.2, 173.1. 

IR (cm.- 1 , KBr): 1660, 1640 (broad, C=0). 
15 FAB MS (%): 558 (parent+1, 20), 485 (23), 193 (67), 155 (52), 135 (35), 119 

(100), 103 (48), 91 (39). 

Anal. Calc'd. for C 31 H 35 N 5 0 6 e2/3H 2 0: C 65.36, H 6:43, N 12.29. Found: C 
65.06, H 6.35, N 11.91. 

EXAMPLE 108 

20 1-ft-ButylacetamidoV3-(3-aminophenylureido 

Prepared from 1-(t-butylacetamldo)-3-(3-aminophenylureido)-5,7-diphenylhex 
ahydroazepin-2-one in 90% yield by reduction with 5 equivalents of ammonium formate 
in ethanol at room temperature in the presence of 10% palladium-on-carbon, mp 163- 
168°C. 

25 'H-NMR (5, CDCI 3 ): 1.17 (singlet, 9H), 2.0-2.3 (m, 3H), 2.48 (m, 1H), 3.18 (m, 

1H), 3.59 (AB,, = 16, Dn=160, 2H), 4.08 (bs, 2H), 5.15 (d, J=10. 1H), 5.21 (m, 1H), 
5.47 (S, 1H), 656 (d, J=7, 1H), 6.7-7.4 (m, 15H), 8.96 (bs, 1H). 

,3 C-NMR (6, CDCI 3 ): 28.6, 39.0, 39.6, 46.1, 48.2, 515, 525, 60.4, 61.1, 106.5, 
109.7, 126.6, 126.9, 127.0, 128.4, 128.6, 128.8, 128.9, 129.1, 129.5, 129.7, 138.3, 140.4, 
30 145.3, 147.3, 155.4, 167.6, 175.1. 

IR (cm. 1 , KBr): 1640 (broad, C=0). 

FAB MS (%): 528 (parent+1, 81), 455 (53), 394 (69), 193 (94), 157 (99), 119 

(100). 
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Anal.Calc'd.forC 3 ,H 37 N 3 0 3 CI«H 2 0: C 68.23, H 7.20, N 12.83. Found: C 68.73 
(+0.50), H 7.07, N 12.43. 

EXAMPLE 109 

1 -(t-Butvlacetamido)-3-(3-acetvlaminoDhenvlureidol-5.7-diDhe 
5 nvlhexahvdroazepin-2-one 

Prepared from 1-(t-butyiacetamido)-3-(3-aminophenylureido)-5,7- 
diphenylhexahydroazepin-2-one 70% yield by acetylation with acetic anhydride in 
pyridine at reflux for 14 hr, mp 195-205°C. 

'H-NMR (<S, CD 3 SOCD 3 ): 1.15 (singlet, 9H), 1.8-2.0 (m, 3H), 2*57 (m, 1H), 3.17 
10 (m, 1H), 3.51 (AB„, = 16, Dn=228, 2H), 5.01 (m, 1H), 5.30 (d, J=10, 1H). 6.7-7.4 
(m, 15H), 7.67 (s, 1H), 9.01 (s, 1H), 9.82 (bs, 1H). 

"C-NMR {6, CD 3 SOCD 3 ): 24.0, 28.5, 45.1 , 47.0, 49.9, 51.6, 59.4, 112.0, 112.3, 
126.3, 126.8, 128.0, 128.1, 128.5, 128.7, 128.8, 129.3, 129.4, 129.5, 134.6, 139.3, 139.7, 
140.8. 146.3, 154.1. 167.3, 168.2, 173.3. 
15 IR (cm.-\ KBr): 1660, 1640 (broad, C=0). 

FAB MS (%): 570 (parent+1, 25), 497 (29), 193 (42), 157 (100), 119 (34). 

Anal. Caic'd. for C^HagNsO^HjO: C 67.44, H 7.03, N 11.92. Found: C 67.31, 
H 7.08, N 11.71. 

EXAMPLE 110 

20 1 -ft-ButviacetamidoW3-f3-methvlsulfonvlaminoDhenvlureldo>-5 .7- 

diphenvlhexahvdroa2eDfn-2-one 

Prepared from 1-(t-butylacetamido)-3-(3-aminophenylureido)-5,7- 
diphenylhexahydroazepin-2-onein 69% yield by reaction with methanesutfonyl chloride 
in pyridine at room temperature, mp 185-192°C. 
25 'H-NMR (<J, CD 3 SOCD 3 ): 1.15 (singlet, 9H), 1.8-2.0 (m. 3H), 2.57 (m, 1H), 2.94 

(s, 3H), 3.20 (m, 1H), 3.50 (AB,, = 16, Dn=231, 2H). 5.09 (d, J=11, 1H), 5.30 (d, 
J=10, 1H), 6.6-7.4 (m, 16H), 9.11 (s, 1H), 9.62 (s, 3H). 

13 C-NMR (6, CD 3 SOCD 3 ): 28.5, 45.0, 47.0, 49.9, 51 .5, 59.4, 1 08.3, 126.8, 126.9, " 
128.0, 128.4, 128.5, 128.6, 128.7, 129.3, 129.4, 129.5, 129.6, 139.3, 141.4, 146.3, 153.6, 
30 167.3, 173.2. 

IR(cm. 1 ,KBr): 1640 (broad, C=0). 

FAB MS (%): 606 (parent+1, 47), 533 (64). 193 (100), 119 (63), 91 (59). 
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Anal. Calc'd. for C 32 H 39 N 6 O s S»1/2H 2 0: C 62.52, H 6.56, N 11.39, S 5.22. 
Found: C 62.12, H 6.80, N 11.08, S 5.32. 

EXAMPLE 111 

1-(t-Butylacetamido)-3-(3-(N-methvlureldo)phenvlureido)-5.7- 
5 diphenvlhexahvdroazepin-2-one 

Prepared from 1 -(t-butylacetamido)-3-(3-aminophenylureido)-5,7- 
diphenylhexahydroazepin-2-one in 45% yield by reaction with methylisocyanate in 
refluxing tetrahydrofuran for 18 hr, mp 185-195°C. 

'H-NMR (<5. ;CDCI 3 ): 1.10 (singlet, 9H), 1.9-2.2 (m, 3H), 2.5 (m, 1H), 2.60 (bs, 
10 3H), 3.04 and 3.8 {multiplets, 2H), 3.28 (m, 1H), 5.0-5.2 (broad multiplet, 2H), 5.4-5.6 
(broad multiplet, 2H), 6.8-7.4 (m, 15H), 7.6 (bs, 1H), 8.1 (bs, 1H). 

,3 C-NMR (<J, CDCI 3 ): 26.6, 28.5, 46.0, 51.1, 126.9, 127.0, 128.4, 128.6, 128.7, 
128.8, 128.9, 129.0, 129.5, 129.6, remaining carbons not visible in this scan. 
IR (cm:', KBr): 1640 (broad, C=0). 
15 FAB MS (%): 585 (parent+1 , 26), 512 (60), 193 (100), 115 (42), 91 (58). 

Anal. Calc'd. for CnHttNeO^h^O: C 65.76, H 7.02, N 13.94. Found: C 65.94. 
H 6.74, N 13.58. 

EXAMPLE 112 

N-d-Methvlcvclohexvl) 2»r3-bromo-2-oxo-5-(phenvfl-2.3.4.5-tetrahvdro-1H- 
20 (1)benzazepin-1-vn ethanoic acid amide 

Prepared in analogy with Example 1 using N-(1 -methylcyclohexyl) iodoacetamide 
toalkylate3-bromo-2-oxo-5-(phenyl)-2,3,4,5-tetrahydro-1H-(1)benzazepinein 75% yield, 
mp 164-1 68° C. 

'H-NMR (6, CDCI 3 ): 1 .35 (s, 9H), 1 .46 (s, 3H), 1 .2-1 .5 and 1 .9-2.1 (m, 1 0H), 2.62 
25 and 2.79 (multiplets for 2 diastereomers, 1H), 2.92 (m, 1H), 4.2-4.7 (m, 4H), 6.0 and 
6.11 (singlets, 1H), 6.6-7.4 (m, 9H). 

,3 C-NMR (6. CDCI3): 121 .9, 22.0, 25.5, 26.4, 36.3, 36.9, 43.0, 43.1 , 44.1, 44.8, 
47.1, 53.7, 54.8, 55.1, 56.5, 123.2, 127.5, 127.6, 127.7, 127.8, 128.0, 128.1, 128.7, 
128.8, 129.0, 137.5, 137.7, 139.0, 140.7, 141.1, 167.1, 168.2, 168.7. 
30 IR (cm. 1 , KBr): 1660 broad (C=0). 

MS (%): 468/470 (parent for Br^/Br 81 . 1/1). 276 (50), 250 (51), 165 (40), 97 (38). 
55 (100). 
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N-H -Methvlcvclohexvn 2-r3-a2ido-2-oxo-5-(phenvn-2.3.4.5-tetrahvdro-1 Hi- 
fi )benzaze pin-1-vll ethanoic acid amide 

Prepared in analogy with Example 1 in 41% yield as an oil. 

'H-NMR (<y, CDCI 3 ): 1.29 (s, 9H), 1.43 (s, 3H). 1.1-1.6 and 1.8-2.0 (m, 10H), 
5 2.76 (m, 1H), 2.92 (m, 1 H), 3.09 (AB„, J AB =1 5, dn=31 7, 2H), 3.97 (m, 1 H), 4.20 (m, 1 H), 
6.18 (bs, 1H), 6.9-7.5 (m, 9H). 

13 C-NMR (<?, CDCI3): 21.8, 22.0, 25.5, 26.4, 35.7, 35.8, 36.0, 36.1, 36.3, 36.9, 
37.0, 43.7, 53.4, 54.7, 58.4, 125.5, 125.6, 125.7, 125.8, 125.9, 126.0, 126.2, 126.5, 
126.6, 126.7. 127.3, 127.5, 127.6. 127.7, 128.0, 128.5, 128.7, 129.2. 129*3, 130.3, 130.4, 
10 137.9, 141.0, 141.1, 168.0, 170.0. 

IR (cm. \ KBr): 2100 (N 3 ) and 1675 broad (C=0). 

FAB MS (%): 432 (parent+1, 32). 406 (70), 319 (100), 293 (92), 194 (90), 91 

(92). 

HRMS Calc'd. for C 2S H 29 N s 0 2 : 431.2315. Found: 43153135. 
15 N-( 1 -MethvlcvclohexvO 2-f3-amino-2-oxo-5-(phen yl)-2.3.4.5-tetrahvdro-1 H- 

(pbenzage pin-1-vll ethanoic acid amide 

Prepared in analogy with Example 1 in 69% yield as a white foam. 
1 H-NMR (6, CDCI3): 1.26 (s, 9H), 1.39 (s, 3H), 1.0-1.7 and 1.8-2.0 (m, 10H), 2.22 
(bs, 2H), NJi), 2.5 (m, 1H). 2.78 (m, 1H), 3.08 (AB„, ^=15, dn=305, 2H), 3.48 (m, 
20 1 H), 4.1 0 (m. 1 H), 6.1 0 (bs, 1 H), 6.9-7.4 (m, 9H). 

"C-NMR (J, CDCI3): 21.9, 25.5, 26.4, 31.5, 36.2, 36.8, 39.7, 44.5. 50.7, 53.4. 
54.4, 125.3. 125.4, 125.5, 126.2, 1275, 128.3, 128.5, 128.8, 130.2, 138.7, 141.6, 141.8, 
168.3, 175.1. 

IR (cm. 1 . KBr): 1660 broad (C=0). 
25 FAB MS (%): 406 (parent+1 , 84), 293 (100), 237 (38), 194 (43). 

HRMS Calc'd. for C^^gOj: 405.2409. Found: 405.23807. 
N-f 1 -Methvlcvclohexvn 2-r3-f3-f3-ethviDhenvi^ureidoV2-oxo-S-f phenvn-2.3.4.5- 
tefrahvdro-1H-Wbenzazepin-1-vn ethanoic acid amide 

Prepared from N-(l-methylcydohexyl) 2-I3-amino-2-oxo-5-(phenyl)-2,3,4,5- 
30 tetrahydro-1 H-(1 )benzazepin-1 -yi] ethanoic acid amide as In Example 1 , mp 1 30-140° C, 
94% yield. 
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'H-NMR (6, CDCI3): 1.16 (t, J=8, 3H),1.28 (s, 9H), 1.37 (s, 3H). 1.2-1.5 (m. 6H), 
1.8-2.0 (m, 4H). 2.54 (q. J=8, 2H), 2.9 and 3.1 (m, 2H), 3.24 (AB„ ^=16, dn=297, 
2H), 4.22 (d. J=8. 1H). 4.66 (m, 1H), 5.90 (bs, 1H), 6.5-7.4 (m. 13H), 7.71 (bs, 1H). 

,3 C-NMR (6, CDCI3): 15.6, 21.9, 22.0, 25.4, 26.1, 28.9. 36.4, 36.6, 37.3, 44.4, 
5 50.1, 53.8, 54.0, 117.2, 119.6, 119.7, 122.5, 124.9, 125.0. 126.3. 126.4, 127.8, 127.9, 
128.4, 128.8, 128.9, 129.0, 130.7, 130.8, 138.3, 139.1, 141.2. 141.8. 145.3, 155.4, 167.7. 
173.0. 

IR (cm/ 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 553 (parent+1, 32), 440; (68), 293 (84), 220 (82), 194 (100), 91 

10 (56). 

Anal. Calc'd. for C^H^NUCylMH^: C 73.29, H 7.33, N 10.05. Found: C 
73.30, H 7.15, N 10.25. 

EXAMPLE 113 
N-(1-Methyl(^clohewl)2-r3-(3-(^ 
15 tetrahvdro-1H-mbenzaz epin-1-vl1 ethanoie acid amiete 

Prepared from N-(1-methylcyc!ohexyl) 2-[3-amino-2-oxo-5-(phenyl)-2,3,4,5- 
tetrahydro-1H-(i)benza2epln-1-yI] ethanoie acid amide as in Example 107, mp 215- 
220© C. 84% yield. 

'H-NMR (6, CDCI 3 ): 1.28 (s, 9H). 1.36 (s, 3H). 1.2-1.5 (m, 6H), 1.8-2.0 (m. 4H), 
20 2.9-3.0 (m, 2H), 3.33 (AB„ J^-16, dn«=284, 2H), 4^!6 (d, J=7. 1H), 4.63 (m, 1H). 5.79 
(bs, 1H), 6.6-7.6 (m. 13H), 7.99 (bs, 1H). 

,3 C-NMR (<J, CDCI3): 22.0.22.1,25.4,25.9.36.4.36.7,36.9,44.5,53.4,54.1, 
117.1, 119.1, 122.2, 124.4, 124.5, 126.3, 126.5, 126.6, 127.8, 128.4, 129.1, 129.6, 130.8, 
134.3, 138.2, 140.7. 141.1, 141.7, 155.1, 167.4, 173.2. 
25 IR (cm.-', KBr): 1650 broad (C=0). 

FAB MS (%): 559/561 (parent+1. CP/CI 37 21/8), 446 (69), 293 (55), 237 (58), 
220 (92), 194 (100), 97 (80). 

Anal. Calc'd. for C 32 H 3S N 4 0,CI: C 68.74, H 6.31, N 10.02. Found: C 68.40, H 
6.19. N 9.82. 

30 EXAMPLE 114 

N-(1-Memvlcvclohexvng.r3.( 3-(3-to^^ 
hvdro-1H-mbenzazepi n-1.yn ethanoie acid amide 
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Prepared from N-(1 -methylcyclohexyl) 2-[3-amino-2-oxo-5-(phenyI)-2 l 3,4,5- 
tetrahydro-1H-(1)benzazepin-1-yl] ethanofc acid amide as in Example 107, mp 220- 
225°C, 85% yield. 

'H-NMR (6, CDCI 3 ): 1.28 (s, 9H), 1.38 (s, 3H). 1.2-1.6 (m, 6H), 1.8-2.0 (m, 4H), 
5 2.23 (s, 3H), 2.8 (m, 1H), 3.06 (m, 1H). 3.22 (AB q , ^=16, dn=*297, 2H), 4.23 (d, J=8, 
1H), 4.65 (m, 1H), 5.90 (bs, 1H) t 6.5-7.4 (m f 13H), 7.68 (bs, 1H). 

13 C-NMR (S t CDCI3): 21.5, 21.9, 22.0, 25.5, 26.1, 36.4, 37.2, 44.4, 50.1, 53.8, 
53.9, 116.9, 117.0, 120.6, 123.7, 124.9, 126.3, 126.5, 127.8, 128.3, 128.5, 128.7, 129,0, 
129.1, 130.7, 130.8. 138.3, 138.8, 139.0, 1415, 141.8, 155.3, 167.6^72.9. 
10 IR (cm; 1 , KBr): 1650 broad (C=0). 

FAB MS (%): 539 (parent+1, 60), 426 (82), 293 (92), 220 (94), 194 (100), 119 
(73), 97 (71), 91 (99). 

EXAMPLE 115 
2-(Cvclohexvl)-2-phenvlethanol 
15 To a 500 mL round-bottomed flask equipped with condenser and N 2 inlet were 

added 15 g (68.8 mmol) ophenylcyclohexylacetic acid, 1 10mLdry tetrahydrofuran, and 
137 mL (275 mmol) of a 2M solution of borane-methyl sulfide in tetrahydrofuran. The 
solution was refluxed 60 hr, cooled, and evaporated. The residue was taken up 
carefully in 200 mL ethanol, treated with 2 g sodium carbonate, and refluxed 3 hr. The 
20 reaction was cooled, evaporated, taken up in ethyl acetate/water, separated, and the 
aqueous phase extracted with fresh ethyl acetate. The organic layers were combined, 
washed with brine, dried over sodium sulfate, and evaporated to an oil which solidified 
on standing. The yield was 12.27 g (87%). 

'H-NMR (6, CDCI3): 0.7-1.9 (m, 11H), 2.54 (m, 1H), 3.7-3.9 (m, 2H), 7.1-7.3 (m, 

25 5H). 

2-fCvclohexvn-2-phenvlethanol tosvlate 

To a 125 mL round-bottomed flask were added 12.27 g (60.15 mmol) 2- 
(cyc!ohexyl)-2-phenylethanol and 30 mLdry pyridine. The reaction was cooled to 0°C, 
and 13.78 g (72.18 mmol) tosyl chloride added. The reaction was let stand at 0°C for 
30 14 hr, poured into water, and extracted into ether. The ether layer was washed with 3 
portions of 1N hydrochloric acid, 3 portions of saturated aqueous sodium bicarbonate 
solution, 2 portions water, and brine, dried over sodium sulfate, and evaporated. The 
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residue was slurried in ethanol and collected by filtration to afford a white solid, mp 95- 
100°C, 13.1 g (61%). 

'H-NMR (6, CDCI 3 ): 0.6-1 .7 (m t 1 1 H), 2.40 (s, 3H), 2.64 (m, 1 H), 4.1-4.3 (m, 2H) f 
6.9-7.5 (m, 5H). 
5 IR (cm.* 1 , KBr): 2940 (C-H) and 1600 (C=C). 

MS (%): 186 (100, parent for elimination of tosic acid), 104 (95), 91 (70). 

Anal. Calc'd. for C 21 H 26 0 3 S: C 70.35, H 7.31 . Found: C 70.32, H 7.33. 

2-fCvclohexvlV2-phenvM-iodoethaner ; 
10 To a 250 mL round-bottomed flask equipped with condenser and N 2 inlet were 

added 13.9 g (39.4 mmol) 2-(cyc!ohexyl)-2-phenylethanol tosylate, 80 mL acetone and 
6.49 g (43.3 mmol) sodium iodide. The reaction was refluxed 36 hr, cooled, and 
evaporated. The residue was taken up in ethyl acetate, washed with water and 
aqueous sodium bisulfite solution, dried over sodium sulfate, and evaporated to an oil, 
15 12.11 g (98%), which was used directly in the next step. 

'H-NMR (6, CDCI3): 0.7-1.9 (m, 11H). 2.60 (m, 1H), 3.4 and 3.6 (m, 2H), 7.0-7.3 
(m, 5H). 

Diethvl-f2-(cvclohexylW2>phenvlethvl>malonate 

To a 500 mL round-bottomed flask equipped with condenser and N 2 inlet were 
20 added 3.05 g (77.1 mmol) sodium hydride, which was washed with hexane and the 
hexane pipetted off, and tOO mL dry tetrahydrofuran. To the stirring suspension was 
added a solution of 12.34 g (77.1 mmol) diethyl malonate in 50 mL dry tetrahydrofuran 
dropwise over 30 min. Once gas evolution had ceased, a solution of 12.11 g (38.57 
mmol) 2-(cyclohexyl)-2-phenyH-!odoethane in 40 mL dry tetrahydrofuran was added, 
25 and the reaction refluxed 3 days. The reaction was concentrated, poured into 1N 
hydrochloric acid, and extracted twice into ethyl acetate. The combined organic layer 
was washed with water, 3 portions of aqueous sodium bisulfite solution, and brine, 
dried over sodium sulfate, and evaporated. The residue was chromatographed on silica 
gel using hexane/ethyl acetate as eluant to afford an oil, 12.53 g (87%). 
30 'H-NMR (<5, CDCI3): 0.6-2.0 (m, 12H), 1 .12 (t, J=7, 3H), 1 .20 (t, J=7, 3H), 2.24 

(m, 1H), 2.32 (m, 1H), 2.95 (dd, J=4,10, 1H), 3.98 (m, 2H), 4.15 (m, 2H), 6.9-7.2 (m, 
5H). 
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13 C-NMR (6, CDCI 3 ): 13.9, 14.1. 26.4, 26.5, 31.1, 31.2, 32.0, 43.3, 49.7. 50.3, 
61.0. 61.2, 126.3. 128.2. 128.5. 142.6. 169.4, 169.6. 
IR (cm." 1 . KBr): 1738 (C=0). 

MS (%): 346 (parent, 12), 160 (100), 114 (60), 28 (59). 
5 HRMS Calc'd. for C 21 H 30 0 4 : 346.2136. Found: 346.21838. 

3- Cvclohexvl-3-Dhenvlbutanolc add 

To a 250 mL round-bottomed flask equipped with condenser and N 2 inlet were 
added 12.53 g (36.2 mmol) diethyl-(2-(cyclohexyl)-2-phenylethyl)malonate, 80ml_acetic 
acid, and 25 mL 6N hydrochloric acid. The reaction was refluxed 20 hrtcooled, poured 
1 0 into water, and extracted into ethyl acetate. The organic phase was washed with water 
and brine, dried over sodium sulfate, and evaporated. Evaporation from heptane 
removed traces of water to afford an oil, 9.78 g (99% crude yield). 

'H-NMR (6, CDCI 3 ): 0.8-2.3 (m, 16H), 7.0-7.3 (m, 5H). 

"C-NMR (6, CDCI3): 26.5, 27.7, 31.2, 31.3, 32.6, 43.2. 51.6, 126.2, 128.3, 
15 128.5, 143.3, 180.8. 

IR (cm. 1 , KBr): 1720 (C=0). 

MS (%): 246 (parent, 13), 173 (45), 163 (52), 117 (78), 104 (100), 91 (79), 55 

(48). 

HRMS Calc'd. for C 18 H 22 0 2 : 246.1614. Found: 246.15968. 

20 

The remaining steps were carried out as described for the analogous compounds in 
Example 22: 

4- Cvclohex vl-1 .2.3.4-tetrahvdronaphth-1 -one 
Prepared as an oil in 74% yield. 

25 ^-NMR (6. CDCI 3 ): 1 .9-2.1 (m. 5H). 1 .4-1 .8 (m, 6H). 2.0-2.2 (m, 2H), 2.4-2.7 (m, 

3H). 7.0-7.3 (m, 3H), 7.88 (m, 1H). 

13 CNMR (6, CDCI3): 24.3, 26.3, 26.5, 30.5, 35.0, 39.9, 44.0. 126.6, 127.4, 129.2, 
132.3, 132.6, 147.3, 198.6. 

IR (cm. \ KBr): 1690 (C=0). 
30 MS(%): 228 (parent, 7), 146 (100), 55 (20). 

HRMS Calc'd. for C 16 H 20 0: 228.1509. Found: 228.15016. 
4-Cvclohexvl-1 .2.3.4-tetrahvdronaohth-1-one oxime 
Prepared as a solid, mp 120-t23°C in 71% yield. 
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1 H-NMR (6, CDCI 3 ): 0.8-1.7 (m. 11H), 1.88 (m, 1H), 2,12 (m, 1H), 2.39 (m. 1H), 
2.79 (m, 2H), 7.0-7.3 (m, 3H), 7.77 (m, 1H). 

13 C-NMR {6, CDCI 3 ): 20.5, 22.4, 26.3, 26.4, 31.0, 32.0, 38.8, 44.9, 124.6, 126.6, 
128.5, 129.7, 129.9, 143.2, 155.6. 
5 IR (cm.* 1 , KBr): 1640 (weak) (C=N). 

Anal. CalcUforC^NO: C 78.97, H 8.70, N 5.75. Found: C 78.83, H 8.74, 

N5.64. 

5-Cvclohexvl-2.3.4.5-tetrahvdro-1 H-(1 )benzazepin-2-one 
Prepared as a white solid, mp 125-128°C, in 80% yield. 
1 0 1 H-NMR (6, CDCI3): 0.6-2.0 (m, 1 2H), 2.2-2.4 (m, 3H), 2.59 (m, 1 H), 6.9-7.2 (m, 

4H), 8.80 (bs, 1H). 

,3 C-NMR (6, CDCy: 26.3, 26.4, 31 .0, 31.6, 32.5, 32.7, 38.7, 45.8, 122.4, 125.3, 
126.9, 128.6, 136.3, 138.2, 176.1. 

IR (cm. 1 , KBr): 1 680 (C=0). 
15 MS (%): 243 (40. parent), 160 (100). 132 (32), 118 (37). 

Anal. Calc'd. for C 16 H 21 NO: C 78.97, H 8.70, N 5.75. Found: C 78.77, H 8.71 , 

N 5.66. 

3-Bromo-5-cvclohexvl-2.3.4.5-tetrahvdro-1H-n^benzazeDin-2-6ne 
Prepared as a white solid, mp 104-1 07° C, in 54% yield. 
20 1 H-NMR (6, CDCI3): 0.6-2.0 (m, 11H), 2.25 (m, 1H). 2.69 (m, 2H), 4.37 (dd. 

J=7,1 1 . 1 H), 7.0-7.3 (m, 4H), 8.90 (bs, 1 H). 

"C-NMR (6, CDCI 3 ): 26.1 , 26.4, 30.3, 32.3, 38.0, 44.2, 44.9, 48.0, 123.1 , 126.5. 
126.9. 127.2, 135.3. 137.3, 169.6. 

N-t-Butvl 2-r3-bromo-2-oxo-S-cvclohexvl-2.3.4.5.-tetrahvdro-1H-M^benza2epin 

25 -1-vllethanoic acid amide 

Prepared as a mixture of diastereomers, which separated into the less polar 
isomer, mp 188-189.5°C, 36% yield, and the more polar isomer, mp 190.5-192°C, 58% 
yield. 

Less polar isomer: 

30 'H-NMR (6, CDCI3): 0.4-2.0 (m, 11H), 1.36 (s, 9H), 2.39 (m, 1H), 2.61 <m, 2H). 

4.01 (AB q , ^=15, Dn=381, 2H). 4.59 (dd, J=8.12, 1H), 6.25 (bs, 1H), 6.9-7.4 (m, 4H). 

13 C-NMR (<J, CDCI3): 26.1, 26.2, 28.7, 32.2, 32.5, 40.1. 42.5. 47.4, 50.3. 51.5, 
55.7, 124.7, 127.5, 128.6, 131.4. 136.0, 141.4, 167.6, 168.6. 
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More polar isomer 

'H-NMR (<y, CDCLJ: 0.6-1.9 (m, 11H). 1.31 (s, 9H), 2.06 (m. 1H), 2.65 (m, 2H). 
4.26 (AB q , ^=15, Dn=32. 2H), 4.2 (m, 1H), 6.22 (bs f 1H), 7.1-7.3 (m, 4H). 

"C-NMR (6, CDCI 3 ): 26.0, 26.3, 26.4, 28.7, 30.3, 32.0, 37.7, 43.7, 45.4, 48.1, 
5 51.4, 54.8, 123.6, 126.1, 127.5, 127.6, 127.7, 136.2, 142.0, 167.1, 168.4. 

N-tert-Buta- r3-azfdo-2-oxo-5-evclohexvl-2.3.4.5-tetrahvdro-1 H-H lbenzazepin-1- 
vll ethanoic acid amide 

Prepared from the more polar diastereomer in the previous step in 47% yield, 
mp 136-139°C. 

10 'H-NMR (6, CDCI3): 0.4-2.0 (m, 1 1 H). 1 .34 (s. 9H). 2.22 (m. 1 H). 2.43 (m, 2H), 

3.84 (m, 1H), 4.04 (AB q , ^=15, Dn=291, 2H), 6.32 (bs, 1H), 7.0-7.4 (m, 4H). 

"C-NMR (S, CDCI 3 ): 26.0, 26.1, 26.2, 28.6, 32.2, 32.5, 36.6, 40.2, 47.7, 51.5, 
55.1, 58.4, 124.6, 127.4, 128.6, 131.3, 136.4, 140.7. 167.7, 170.8. 

N4ert-Butvl 2-r3-amin o-2-oxo-&cvclohexvl-2.3.4.&-tetrahvdro-1 H-mbenzazepin-1- 
15 vll ethanoic acid amide 

Prepared as a solid, mp 105-115°C, in quantitative yield. 
'H-NMR {6, CDCI 3 ): 0.4-1.7 (m, 10H), 1.31 (s, 9H), 1.98 (m 1H). 2.18 (m, 1H), 
2.39 (m, 1H), 2.62 (m, 1H). 3.79 (m, 1H), 4.08 (AB,, J„«15, Dn=364, 2H), 5.5 (bs, 2H), 
6.61 (bs, 1H), 7.0-7.3 (m, 4H). 
20 "C-NMR (S, CDCI3): 25.9, 26.2, 28.7. 32.2, 32.3. 37.7, 39.9. 47.9, 50.6, 51.7. 

54.1,124.1,127.3,128.5,131.6.136.6,140.4.167.7,172.1. 

N-tert-Butyl 2-r3-f3-f3-tol vnureidoV2-oxo-S-cvclohexvl-2.3.4.5-tetrahvdro-1H- 

f1)benzazepin-1-vn ethanoic acid amide 

Prepared as a white solid, mp 225-228°C, 67% yield. 
25 'H-NMR (6, CDCI 3 ): 0.54 (m, 1 H), 0.8-1 .8 (m. 9H),1 .35 (s, 9H), 2.0-2.2 (m, 2H). 

2.49 (m, 1H). 2.64 (m. 1H), 4.17 (AB q . ^=16. Dn=408, 2H). 4.52 (m, 1H), 6.23 (d, 
J=7, 1H), 6^8 (s, 1H), 6.7-7.3 (m, 8H), 7.62 (s, 1H). 

"C-NMR (6, CDCI 3 ): 21.4, 26.1. 26.2, 26.3. 28.7, 32.3. 32.5. 37.6, 40.4, 48.2, 
50.6, 51.8, 54.0, 116.8, 120.5, 123.4, 123.5, 127.3. 128.4. 128.5. 128.6, 131.7, 136.7, 
30 138.6. 139.0, 140.9, 155.5. 167.5. 174.1. 

EXAMPLE 116 

N-tert-Butvl 2-r3-f3-f3-chlorophen^ur eidoV2-oxo-5^vclohexvl-g,3.4.5-tetrahvdro- 
1H-mbenzazepi n-1-vn ethanoic acid amide 
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Prepared from N-tert-butyl 2-[3-amino-2-oxo-5-cyclohexyl-2,3,4,5-tetrahydro-1H- 
(l)benza zepin-1-yl] ethanoic acid amide as in Example 1 15 as a white solid, mp 223- 
226°C, 48% yield. 

'H-NMR (6, CDCI 3 ): 0.52 (m, 1H), 0.8-1.8 (m, 9H), 1.37 (s, 9H). 1.98 (m, 1H), 
5 2.13 (m, 1H), 2.48 (m, 1H), 2.58 (m, 1H), 4.23 (AB q , ^=16, Dn= 408, 2H), 4.48 (m, 
1H), 6.28 (s, 1H), 6.39 {6, J=7, 1H), 6.8-7.3 (m, 7H), 7.55 (s, 1H), 8.01 (s, 1H). 

"C-NMR (6, CDCI 3 ): 26.1. 26.2, 28.7, 32.3, 32.5, 375, 40.3, 48.2, 50.7, 52.1, 
53.6, 116.9. 118.9, 119.0, 122.1, 123.0, 127.4, 128.6, 129.4, 131.8, 134.2, 136.6, 140.5, 
140.7, 155.2, 167.4, 174.5. 
10 EXAMPLE 117 

N-tert-Butv l 2-r3-/3-f3-ethvtDhenvl^ureidoV2-oxo-5-cvclohexvl-2.3.4.S-tetra- 
hvdro1H-mbenzazeDin-1-vn ethanoic add amide 

Prepared from N-tert-butyl 2-[3-amino-2-oxo-5-cyclohexyl-2,3,4,5-tetrahydro-1 H- 
(1)benza zepin-1-yl] ethanoic acid amide as in Example 1 15 as a white solid, mp 145- 
15 155°C, 61 % yield. 

'H-NMR (6, CDCI3): 0.48 (m, 1H), 0.7-1.7 <m, 9H), 1.30 (t, J=7.5, 3H), 1.35 (s, 
9H), 1.9-2,1 (m. 2H). 2.47 (q. J=7.5, 2H), 2.62 (m, 1H), 4.16 (AB„ ^=16, Dn=404, 
2H), 4.50 (m. 1H), 6.23 (d, J=7, 1H), 6.26 (s, 1H). 6.7-7.3 (m, 8H), 7.63 (s, 1H). 

"C-NMR (S, CDCI 3 ): 15.6, 26.1, 265, 26.3, 28.7, 28.9, 32.3, 32.5, 37.7, 40.4, 
20 48.2, 50.5, 51.8, 54.1, 117.1, 119.4, 119.5. 122.4. 123.4. 123.5, 127.3, 128.5, 128.7, 
131.7, 136.7, 139.0, 140.9, 145.1, 155.4, 167.6. 176.0. 

EXAMPLE 118 
4-f4-FluoroDhenvl>-4-hv droxvcvclohexanoneethvleneketaJ 
Prepared in analogy with J. Med. Chem. . 1992. 35, 320-324 as follows: To a 
25 1 L round-bottomed flask equipped with N a inlet were added 46.8 g (0.30 mol) 
cyciohexane-1,4-dione monoethylene ketal and 500 mL dry tetrahydrofuran. The 
solution was cooled to -78 °C, and 150 mL of a 2.0 M solution (0.30 mol) of 4- 
fluorophenylmagnesium bromide in ether was added dropwise over 30 min, then the 
reaction was stirred for 10 min and warmed to room temperature. The reaction was 
30 poured into ice/water, the layers separated, and the aqueous phase extracted with 
ether. The combined organic phase was dried over sodium sulfate and evaporated to 
a an oil, which was triturated with ether to a white, low-melting solid, 24.3 g (32%). 
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'H-NMR (6, CDCI 3 ): 1.6-1.8 (m, 4H), 2.05 (m, 4H), 3.95 (bs, 4H), 6.96 (m, 2H), 
7.61 (m, 2H). 

"C-NMR (£, CDC! 3 ): 30.7, 36.7, 64.2, 64.4, 72.1. 108.3, 114.8. 115.1. 126.2, 
126.3, 144. 

5 MS(%): 234(7, parent-H 2 0). 123(15). 99 (100), 86 (60). 

4-f4-Fluorophenvflcvclohexanone 

A solution of 5.0 g (19.8 mmol) 4-(4-fluorophenyl)-4-hydroxycyclohexanone 
ethylene ketal in 170 mL dioxane was treated with 5.0 g 10% palladium-on-carbon 

10 under 35 p.s.i. hydrogen for 24 hr, then filtered through Celite to remove the catalyst. 
The filtrate was treated with 100 mL water and 3.5 mL concentrated hydrochloric acid, 
and stirred at room temperature for 24 hr. The solution was evaporated, the pH 
adjusted to 8 with saturated aqueous sodium bicarbonate solution, and extracted with 
methylene chloride. The organic layer was dried over sodium sulfate amd evaporated. 

1 5 The residue was chromatographed on silica gel using methylene chloride as eluant to 
afford 2.9 g (74%) of an oil. 

1 H-NMR (6, CDCI,): 1.83 (m, 2H), 2.12 (m. 2H), 2.42 (m, 4H), 2.96 (m, 1H), 6.8- 
7.2 (m, 4H). 

"C-NMR (<5, CDCy: 34.1. 35.1, 41.3, 42.0, 115.2, 115.5. 128.0, 128.1, 140.4. 
20 140.5, 159.9, 163.1 , carbonyl carbon not visible in this scan. 
IR (cm.* 1 . CHCl 3 ): 1705 (C=0). 

MS (%): 192 (90), 135 (60), 122 (100), 109 (65), 57 (15). 
HRMS Calc'd. for C 12 H 13 FO: 192.0947. Found: 192.0983. 
The remainder of the synthesis was carried out as described in Example 60: 
25 2-Chloro-4-f4-fluoroDhenvhcvclohexanone 
Prepared as an oil in 93% yield. 

'H-NMR (6, CDCy: 1 .9-3.7 (series of multiplets, 7H), 4.67 and 5.34 (multiplets, 
1H), 6.8-7.2 (m, 4H). 

"C-NMR (6 t CDCI 3 ): 33.4, 33.9, 34.3, 35.9, 40.4, 42.8, 45.5, 63.2, 115.5, 115.7, 
30 128.0, 128.1 , 128.2, 128.3, carbonyl carbon not visible in this scan. . 

MS (%): 226 (55, parent), 171 (85), 122 (100), 109 (95), 55 (45). 

2-Phenvl-4-f4-fluorophenvncvdohexanone 

Prepared as an oil in 29% yield. 
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'H-NMR (6, CDCI3): 2.0-2.4 (m, 4H), 2.64 (m, 2H), 33.24 (m, 1H), 3.79 (dd, 
J=5,13, 1H), 6.9-7.4 (m, 9H). 

MS (%): 268 (100, parent), 224 (90), 135 (65), 122 (95), 109 (75), 91 (99). 

2- Phenvl-4-(4-fluorophenvltevclohexanone oxime 

5 Prepared as a light yellow solid, mp 192-194°C, In 64% yield. 

'H-NMR (6, DMSO-d 6 ): 1.5-2.2 (m, 4H), 3.02 (m, 1H), 3.42 (m, 1H), 3.66 (dd, 
J=4,13, 1H), 7.0-7.3 (m, 9H). 

"C-NMR (6, DMSO-d e ): 24.1, 32.7, 41.3, 42.3, 48.3, 114.9, 115.1, 126.0, 127.7, 
128.5, 128.6^128.9, 141.5, 142.0, 158.7, 159,12, 162.3. 
10 5-f4-Fluorophenvl>-7-phenvl-hexahvdroa2eDin-2-one 
Prepared as a light yellow foam in 53% yield. 

'H-NMR (6. CDCI3): 1.8-2.2 (m, 4H), 2.70 (m, 2H), 2.93 (m, 1H), 4.58 (m, 1H), 
5.72 (bs, 1H) NH), 6.9-7.4 (m, 9H). 

13 C-NMR (6, CDCI3): 30.5, 365, 45.4, 46.2, 47.8, 58.0, 115.3, 115.6, 115.7, 
15 116.0, 125.5, 126.3, 127.6, 128.0, 128.4, 129.2, 141.8, 141.9, 163.1, 176.4. 
FAB MS (%): 284 (100, parent+1), 180 (37),. 109 (10), 91 (11). 

3- Bromo-M4-fluorophenvlV7-phenvl-hexahvdroazepin-2-one 
Prepared as a mixture of diastereomers as a foam in 63% yield. 

1 H-NMR (6, CDCI 3 ): 2.0-2.6 (m, 4H), 3.12 (m, 1H), 4.50 (m, 1H), 4.86 and 4.98 
20 (multiplets for the diastereomers at the 3-position, 1H), 5.87 (bs, 1H) Ntf), 6.9-7.4 (m, 
9H). 

13 C-NMR (6, CDCI 3 ): 42.0, 42.6, 44.1, 465, 47.2, 50.3, 57.3, 57.6. 59.1, 115.5, 
115.8, 126.2, 128.0, 128.1, 128.8, 129.4, 140.1, 141.0, 160.1, 163.3, 169.6. 

IR (cm.* 1 , KBr): 1670 (C=0). 
25 N-(t-Butyl)-2-oxo-3-bromo-5-(4-fluorophenvn-7-phenvl-hexahvdroazep8n-1-vl 
ethanoio amide 

Prepared as a mixture of diastereomers as a foam in 73% yield. 

1 H-NMR (6, CDCI3): 1 .27 and 1 .29 (singlets for the two diastereomers, 9H), 2.0- 
2.6 (m, 4H), 3.1 (m, 1H), 3.56 (m, 1H), 5.02 (m, 1H), 5.44 (m, 1H), 6.9-7.3 (m, 9H). 
30 N-rt-Butvn-2-oxo-3-azido-S-f4-fluorophenvl'i-7-phenvl-hexahvd roa2epin-1-vl 
ethanoic amide 

Prepared as a mixture of diasterteomers as a foam in % yield. 
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1 H-NMR (6, CDCI 3 ): 1.28 and 1.36 (singlets. 9H), 2.0-2.3 (m, 3H), 2.5 (m, 1H), 
3.10 (m, 1H), 3.51 and 3.79 (AB„'s, ^=15, Dn=238 and 326, 2H), 4.1 and 4.52 
(muKiplets, 1H), 4.90 and 5.09 (muftiplets, 1H), 5.50 and 5.90 (singlets, 1H), 6.9-7.5 (m, 
9H). 

5 13 C-NMR (J, CDCI 3 ): 28.7, 28.8, 37.1, 37.6, 39.2, 40.5, 45.4, 48.3, 51.5, 52.1, 

60.9, 61.2, 62.0, 115.5, 115.8, 125.9. 128.1, 128.3, 128.4, 128.8, 129.0, 129.4, 137.9, 
140.1, 167.5, 170.7. 172.2. 

N-ft-Butvt)-2-oxo-3-anriino-5-f4-fluoroDhenvn-7-phenvl-hexahvdroazepin-1-vl 
ethanoic amide 
10 Prepared as a foam in % yield. 

'H-NMR (S, CD3OD): 1.21 (s. 9H). 2.0-2.3 (m. 3H). 2.70 (m, 1H), 3.30 (bs over 
a multiplet, 3H), 3.73 (AB q , J AB =17, Dn=178. 2H), 4.80 (d, J=11, 1H), 5.23 (d, J«11, 
1H), 6.9-7.4 (m,9H). 

N-ft-Butvl)-2-oxo-3-(3-tolvlureidoV5-(4-fluorop^^ 
15 vl ethanoic amide 

Prepared as an amorphous solid in 62 % yield. 

'H-NMR (6, CDCI 3 ,TFA): 1.20 (s, 9H), 1.9-2.4 (m, 4H), 2.33 (s, 3H), 3.26 (m, 
1H), 3.8-4.0 (m, 3H), 5.23 (m. 1H), 5.37 (m, 1H), 6.9-7.5 (m, 15H). 

EXAMPLE 119 

20 N-(t-Butyn-2-oxo-3-f3-chlorophenvlureido>-5-f4-fiuorophenvn-7-phenvl- 
hexahvdroazepin-1-vl ethanoic amide 

Prepared from N-(t-butyl)-2-oxo-3-amlno-5-(4-fluorophenyl)-7-phenyl-hexahy 
droazepin-1-yl ethanoic amide as in Example 118 as an amorphous solid in 54.5 % 
yield. 

25 1 H-NMR (<J, CDCI3JFA): 1.20 (s, 9H), 2.00 (m, 1H), 2.2-2.5 (m, 3H), 3.29 (m, 

1H), 3.86 (m. 1H), 3.91 (AB q , ^=16, Dn=42, 2H), 5.25 (d. J=11, 1H), 5.41 (d, J=11, 
1H), 6.9-7.4 (m, 15H). 

EXAMPLE 120 

N-ft-Butvn-2-oxo-3-f3-methoxvphenvlureido>-5-(4-fluorophenyn-7-Dhenvl- 
30 hexahvdroazepin-1-vl ethanoic amide 

Prepared from N-(t-butyl)-2-oxo-3-amino-5-(4-fluorophenyl)-7-phenyl-hexahy 
droazepin-1 -yl ethanoic amide as in Example 1 1 8 as an amorphous solid in 55 % yield. 
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'H-NMR (6, CDCI 3 ,TFA): 1.19 (s, 9H). 1.97 (m. 1H), 2.2-2.5 (m, 3H). 3.29 (m, 
1H). 3.82 (s, 3H), 3.83 (m, 1H). 3.92 (AB q , ^=17, Dn=51. 2H). 5.23 (d, J=11, 1H), 
5.38 (d, J-11, 1H), 6.7-7.4 (m. 15H). 

5 
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CLAIMS 

1 . A compound of the formula 




wherein Y 1 and Y 2 are independently selected from the group consisting of phenyl, 
20 thienyl, pyridyl, furyl, pyrimidyl, (C 3 -C 8 ) straight or branched alkyl and (C 5 -C 8 ) cycloalkyl, 
wherein said phenyl, thlenyl, pyridyl, furyl and pyrimidyl may optionally substituted with 
one or two substituents independently selected from the group consisting of halo (e.g., 
chloro, fluoro, bromo or iodo), (C,-C e ) alkyl, (C t -C 6 ) alkoxy, nitro, amino and 
trifluoromethyl, and wherein said cycloalkyl may optionally be substituted with one or 
25 two substituents independently selected from (C,-C 6 ) alkyl; 

Z 1 and Z 2 are independently selected from the group consisting of halo, (C r C 6 ) 
alkyl, (CVCe) thioalkyl, (C,-^) alkoxy, trifluoromethyl, (C r C e ) carboalkoxy, amino and 
nitro; 

R 1 is phenyl, C0 2 R 2 , S0 2 NR 3 R 6 or CONR 4 R 5 , wherein said phenyl may optionally 
30 be substituted with one or two substituents independently selected from the group 
consisting of halo, (0,-Ce) alkyl, (C r C 6 ) alkoxy, nitro, amino and trifluoromethyl, and 
wherein R 2 , R 3 , R 4 and R 5 are independently selected from hydrogen, (C 3 -C 12 ) alkyl and 
fused, saturated, carbocyclic systems containing two or three rings; 
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or a pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1, wherein said compound is a 
compound of the formula I wherein either both of Y 1 and Y 2 are phenyl or one of Y 1 and 
Y 2 is cyclohexyl, or a pharmaceutically acceptable salt of said compound. 
5 3; A compound according to claim 1, wherein said compound is a 

compound of the formula II wherein Y 1 is phenyl, or a pharmaceutically acceptable salt 
of said compound. 

4. A compound according to claim 1 , wherein said compound is selected 
from the group consisting of: 
1 0 tert-butyl 2-[3-(3-(3-thiomethylphenyl)ureido)-2-oxo-5^henyI-2,3,4,5-tetrahydro- 

1 H-(1 )benzazepin-1-yl] ethanoate; 

3-((3-chlorophenyl)ureido)-7-cyclohexyl-(N-t-butoxycarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-tolyl)ureido)-7-cyclohexyH^ 

15 one; 

3-((3-chlorophenyl)ureido)-7-cyclohexyl-(N-1-adamantylcarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-chlorophenyl)ureido)-7-cyclohexyl-(N-2-adamantylcarbonylmethyl)- 
hexahydroazepin-2-one; 
20 3-((3-tolyl)ureido)-7-cyclohexyl-(N-1 -adariantylcarbonylmefo^ 

2-one; 

3-((3-tolyl)ureldo)-7^yclohexyl-(N-2-adamantylcarbony^ 

2-one; 

3-((3-methoxyphenyl)ureido)-7-cyclohexyl-(N-t-butoxycarbonylmethyl)- 
25 hexahydroazepin-2-one; 

3-((3-methoxyphenyl)ureido)-7-cyclohexyl-(N-1-adamantylcarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-methoxyphenyl)ureido)-7-cyclohexyl-(N-2-adamantylcart>onylmethyl)- 
hexahydroazepin-2-one; 
30 3-((3-chlorophenyl)ureido)-5,7-diphenyl-(N-t-butoxycarbonylmethyl)- 
hexahydroazepin-2-one; 

3-((3-tolyl)ureido)-5J^iphenyl-(N-t-buto 

one; 
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3-((3-methoxyphenyl)ureido)-5 f 7-dipheny!-(N-t-butoxycarbonyImethyl)- 
hexahydroazepin-2-one; 

3-((3-chlorophenyl)ureido)-5J-diphenyl-(N-1-adamantylcarbonyImethyl)- 

hexahydroazepin-2-one; 
5 N-tert-butyl 2-[3-(3-(3^!oropheny!)ur^ H- 

(1)benzazepin-1-yl] ethanoic acid amide; 

N-tert-buty! 2-[3-(3-(3-toIyl)ureido)-2-oxo-5-phenyl-2 t 3 l 4 l 5-tetrahydro-1H- 
(l)benzazepin-l-yl] ethanoic acid amide; 

N-tert-butyl 2-[3-(3-(3-methoxyphenyl)ureido)-2-oxo-5-pheny^2;3 f 4 l 5- 
1 0 tetrahydro-1 H-(1 )benzazepin-1 -yl] ethanoic acid amide; 
N-tert-butyl 2-[3-(3-(3-tWomemylphen^ 
1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N,N-di(2-propyl) 2-[3-(3-(3-chlorophenyl)ureido)-2-oxo-5-phenyl-2,3 l 4 > 5- 
tetrahydro-1H-(1)benzazepin-1-yll ethanoic acid amide; 
15 N,N-di(2-propyl) 2-t3-(3-(3-toiy)ureido)-2-oxo-5-phenyI-2 f 3 l 4 l 5-tetrahydrc>-1 hi- 

fi )benzazepin-1-yl] ethanoic acid amide; 

N,N-di(2-propyl) 2-[3-(3-(3-methoxyphenyI)ureido)-2-oxo-5-phenyl-2 > 3,4,5- 
tetrahydro-1H-(1)benzazepin-1-yl] ethanoic acid amide; 

N,N-di(2-propyl) 2-[3-(3-(3-thiomethyIphenyI)ureido)-2-oxo-5-phenyl-2 f 3 f 4,5- 
20 tetrahydro-1 H-(1 )benzazepin-1 -yl] ethanoic add amide; 

tert-butyl 2-[3-(3-(3-chlorophenyi)ureido)-2-oxo-5-phenyl-2 f 3,4,54etrahydro-1 hi- 
fi )benzazepin-1-yl] ethanoate; 

tert-butyl 2-[3-(3-(3-toIyl)ureido)-2-oxo-5-phenyl-2,3 f 4 f 5-tetrahydro-1H- 
(1)benzazepin-1-yl] ethanoate; and 
25 tert-butyl 2-[3-(3-(3-methoxyphenyI)ureido)-2-oxo-5-phenyl-2 > 3 t 4,5-tetra- 

hydro-1H-(l)benzazepin-1-yl] ethanoate; 

5. A pharmaceutical composition for treating or preventing a condition selected 
from the group consisting of pain, gastrointestinal disorders such as ulcer and colitis, 
and central nervous system disorders such as anxiety and panic disorder in a mammal, 

30 comprising an amount of a compound according to claim 1 effective in preventing or 
treating such condition and a pharmaceutically acceptable carrier. 

6. A method of treating or preventing a condition selected from the group 
consisting of pain, gastrointestinal disorders such as ulcer and colitis, and central 
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nervous system disorders such as anxiety and panic disorder in a mammal, comprising 
administering to a mammal in need of such treatment or prevention an amount of a 
compound according to claim 1 effective in treating or preventing such condition. 

7. A pharmaceutical composition for antagonizing the effects of 
5 cholecystokinin in a mammal, comprising a CCK-B antagonizing effective amount of a 

compound according to claim 1 and a pharmaceutical^ acceptable carrier. 

8. A method of antagonizing the effects of cholecystokinin in a mammal, 
comprising administering to said mammal a CCK-B antagonizing effective amount of 
a compound according to claim 1 . 

10 9. A compound of the formula 



15 




wherein R 2 is hydrogen, phenyl, C0 2 R 2 , S0 2 NR 3 R e or CONR*R 5 , wherein said phenyl 
may optionally be substituted with one or two substituents independently selected from 
the group consisting of halo, (C^Ce) alky!, (C,-C 6 ) alkoxy, nitro, amino and 
20 trifluorornethyl, and wherein R 2 , R 3 , R 4 , R 5 and R e are independently selected from 
hydrogen, (C 3 -C 12 ) alkyl and fused, saturated, carbocyclic systems containing two or 
three rings; 

R 8 is bromine, amino or azido; and 

Y 1 is selected from the group consisting of phenyl, (C 3 -C e ) straight or branched 
25 alkyl and (C 5 -C 8 ) cycloalkyl, wherein said phenyl may optionally be substituted with one 
or two substituents independently selected from the group consisting of halo, (C r C^) 
alkyl, C^C e ) alkoxy, nitro, amino and trifluorornethyl, and wherein said cycloalkyl may 
optionally be substituted with one or two substituents independently selected from (C,- 
C 6 ) alkyl. 

30 
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10. A process for preparing a compound of the formula 



5 




wherein Y 1 and Y 2 are independently selected from the group consisting of phenyl, 
1 0 thienyl, pyridyl, furyl, pyrimidyl, (C 3 -C 8 ) straight or branched alkyl and (C 5 -C 8 ) cycloalkyl, 
wherein said phenyl, thienyl, pyridyl, furyl, and pyrimidyl may optionally substituted with 
one or two substituents independently selected from halo (e.g., chloro, fluoro, bromo 
or iodo), (C^-Ce) alkyl, (C r C 6 ) alkoxy, nitro, amino and trifluoromethyl, and wherein said 
cycloalkyl may optionally be substituted with one or two substituents independently 
15 selected from (0,-Ce) alkyl; 

Z 1 and Z 2 are independently selected from the group consisting of halo, (C r C e ) 
alkyl, (C r C 6 ) thioalkyl, (C r C 9 ) alkoxy, trifluoromethyl, (C r C e ) carboalkoxy, amino and 
nitro; 

R 1 is phenyl, C0 2 R 2 , S0 2 NR 3 R e or CONR 4 R 5 , wherein said phenyl may optionally 
20 be substituted with one or two substituents independently selected from halo, (CVC 0 ) 
alkyl, (C r C e ) alkoxy, nitro, amino and trifluoromethyl, and wherein R 2 , R 3 , R\ R 5 and 
R 8 are independently selected from hydrogen, (C 3 -C 12 ) alkyl and fused, saturated 
carbocyclic systems containing two or three rings; 

or a pharmaceutically acceptable salt thereof; 
25 comprising reacting a compound of the formula 
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5 




IX 

wherein R\ Y 1 and Y 2 are defined as above, with an isocyanate of the formula 
C e H 4 Z , Z 2 NCO, wherein T and Z 2 are defined as above. 

11. A process according to daim 1 0, wherein said compound of the formula 
IX is obtained by reducing an azide of the formula 




20 CH 2 

i- 

V I I I 

wherein Y 1 , Y 2 and R 1 are defined as in claim 10. 
25 12. A process for preparing a compound of the formula 




i i 



30 CH 2 



WO 93/15059 



PCT/US92/10720 



-126- 

wherein Y 1 and Y 2 are independently selected from the group consisting of phenyl, 
thienyl, pyridyl, furyl, pyrimidyl, (C 3 -C 8 ) straight or branched alkyl and (C 5 -C 8 ) cydoalkyl, 
wherein said phenyl, thienyl, pyridyl, furyl, and pyrimidyl may optionally substituted with 
one or two substituents independently selected from halo (e.g., chloro, fluoro, bromo 

5 or iodo), (0,-0^) alkyl, (C r C fl ) alkoxy, nitro, amino and trifluoromethyl, and wherein said 
cycloalkyl may optionally be substituted with one or two substituents independently 
selected from (0,-Ce) alkyl; 

Z 1 and Z 2 are independently selected from the group consisting of halo, (C^-Ce) 
alkyl, (C r C 6 ) thioalkyl, (C t -C e ) alkoxy, trifluoromethyl, (0,-0,,) carboalkoxy, amino and 

10 nitro; 

R 1 is phenyl, C0 2 R 2 , S0 2 NR 3 R° or CONR 4 R 5 , wherein said phenyl may optionally 
be substituted with one or two substituents independently selected from halo, (C^C^) 
alkyl, (CVCa) alkoxy, nitro, amino and trifluoromethyl, and wherein R 2 f R 3 , R 4 , R 5 and 
R fl are independently selected from hydrogen, (C 3 -C 12 ) alkyl and fused, saturated 
15 carbocyclic systems containing two or three rings; 

or a pharmaceutical^ acceptable salt thereof; 

comprising reacting a compound of the formula 




wherein R\ Y 1 and Y 2 are defined as in claim 10, with an isocyanate of the formula 
Ce^Z^NCO, wherein Z 1 and Z 2 are defined as in claim 10. 

13. A process according to claim 12, wherein said compound of the formula 
30 XV is obtained by reducing an azide of the formula 
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XIV 

10 wherein R 1 , Y 1 and Y 2 are defined as in claim 10. 

14. A process for preparing a compound of the formula 



15 




IB 

20 wherein R 1 is C0 2 H and Y\ Y 2 , Z' and Z 2 are defined as in claim 10, comprising 
hydrolyzing a compound of the formula 



25 




I A 

30 wherein R' is CO a R 2 , R 2 is defined as in claim 10 exceptthat R 2 is otherthan hydrogen, 
and Y 1 , Y 2 , Z 1 and Z 2 are defined as in claim 10. 

15. A process for preparing a compound of the formula 
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wherein R 1 is CONFER 5 and R*. R s , V, Y 2 , Z 1 and Z 2 are defined as in claim 10, 
comprising reacting a compound of the formula IB, as defined in claim 14, with an 
amine of the formula NHR*R 5 , wherein R* and R 5 are defined as in daim 10. 
16. A process for preparing a compound of the formula 



15 




H 7 1 



I I B 



20 



wherein R 1 is C0 2 H and Y 1 , Y 2 , Z 1 and Z 2 are defined as in claim 10, comprising 
hydrolyzing a compound of the formula 



25 




30 



I I A 

wherein R 1 is C0 2 R 2 , R 2 is defined as in claim 10 except that R 2 is otherthan hydrogen, 
and Y\ Y 2 , Z 1 and Z 2 are defined as in claim 10. 

17. A process for preparing a compound of the formula 



WO 93/15059 



PCT/US92/10720 



-129- 



5 




I I A 

wherein R 1 is CONFER 5 and Y\ Y 2 , T and Z 2 are defined as in claim 10, comprising 
10 reacting a compound of the formula IIB, as defined in claim 16, with an amine of the 
formula NHR*R 5 , wherein R 4 and R 5 are defined as in claim 10. 
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